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Within the past five years there liave come into iny hands for deter- 
mination 155 specimens of cycadean trunks, counting the perfect trunks 
and the fragments or x)arts of trunks in all states of eomxilcteness and 
of xireservation, but exclusive of such duplicate fragments as are 
known to belong to the same individual. Of these, 25 sx^ecimens belong 
to the U. S. National IMnseum; 2 to the State School of Mines, South 
Dakota; 2 to the Woman's College of Baltimore; and 120 to Yale Uni- 
versity. Out of all this material 1 have distinguished 21 sx)ccies, all 
but one of winch are new to science. The following are the sx)ccies, 
systematically arranged : 



2. 


colofiaaliitf new species. 


3. 


ivvllsii, new species. 


4. 


minnekahtensiSf ik‘W species, 


5. 


pulcherrima, new si>ecies. 


G. 


cicalricuhi, new siiccics. 


7. 


tuvvita, new species. 


8. 


mehrUJei, new siiccies. 


9. 


marshinnu, new species. 


10. 


fnreata, new sx»ocics. 


11. 


colci, now species. 


12. 


payndj new sx>ccics. 


13. 


aspera, new species. 


11. 


insoliiUy new sx>ccics. 


15. 


ocvidcH tails j new sx><*cies. 


IG. 


jeaneyana, new species. 


17. 


inyens, new species. 


18. 


for mostly new 8x>ccics. 


19. 


still wcUl, now species. 


20, 


excelsa, now species. 


21. 


nana, new species. 



' niibli.shed with the porinission of tlio Director of the U. S. Oeologicjil Survey. 
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The Ibllowing' is ii syst(‘m;itic (leserijition of (liese species: 

Gonus CYCADEOIDEA Bucklniid. 

1527. CifvudvoitUui IUvulanm, I’roc. ( Jcol. Soc., iiomloii, I, No. S, pp. SO-Sl (8«*ssioii of 

. I lino 1). IS27). 

1528. ('ifViuUoidni IUm'Ki.and, 'rrauH. Uool. Soc., Poiulon, LM sor.. 11. i)ii. .‘175-101, pis. 

(volnino tlal( (l 1S20, but iiicmoir ]»robably issiiod 8Cpariitcly in 

J82S). 

CYCADEOIDEA DACOTENSIS (McBride) Ward* emend. 

1898. Ik’iinvlfUcti darofniHis MrllumK, in }>art, American (Jeolo^i.s(, XIJ, p. 219, jd. xi, 
ii«;. I (non f. 2). 

1891. Cifcmhvliha davotaisin (Alclllilinc) \Vai{I», in part, l*roc. Hinl. Soc., Wasliinj^lon, 
IX, p. 8(1. 

1'nmks hir^’(‘ (30 lo 50 eiii. liij^ii, 30 to 50 cm. in (liameter, lOO to 150 
ein. in ,uii‘th), shorl •cylindrical, contraided below, doine-sliapcd above, 
symmetrical, sonudimes laterally com]>rcssc(l and elliptical in cross 
seclion, probably sid).seqii(‘ni to entombment; bearing a number of 
short set*ondary axes or mideveloped branches in ihe form ol‘ rounded 
])rol ubei’ances, or, in case of decay, of (*orres])onding saucer-shaped 
de|>r(‘ssious; apex ]>resenting a llattem*d surfjice with a, (reulral eleva- 
tion stiidd(*d with polygonal bract scars and bases arranged in rows 
which sonudimes proceiul in ludicoid form from the center out wai d ; 
rock substance of a dark brown or roddish color, firmly silicilied, hard 
and heavy, sometimes weighing over 100 kg., finegrained; organs of 
the armor slightly ascending exccjit near the base, tin* angle incri'asiug 
toward the snimiiit where llu?y become vertical; leaf scars where not 
interruj)ted forming two series of sjiiral I'ows which pro(‘eed in dilferent 
diretdious and iutiu'setd. one another, those (rom right to left lu'arly 
horizontal below and curving upward until they form an angle of 15o 
with the vertical aXis, the o])i>osite series le.ss distinct forming a small 
angle (5^ to 10^) with the axis; scars snbrhombic and nearly uniform 
in shape, larger below, diminishing upward, the distance between the 
lateral angles varying from ItJ to UO mm., and that between the vertical 
angles from 10 to 10 mm., einiity from decay of the jietioles, at least to 
considerable dejith, sometimes to a de])th of morc^ than 5 cm.; inter- 
spaces between the scars very thick, though variable, sometimes 10 mm., 
presenting an undulate or wrinkled surlace with indications of deeper 
lines of separation ol‘the walls; spadices large and somewhat elliiitical 
in outline, the longer axis nearly horizontal, 8 to 10 cm. long, the shorter 
nearly vertical and 5 to 7 cm. ; involncral bract scars nnmerons, arrangt'd 
in concentric ellipses around the central organs in many somewhat dis- 
tinct rows, increasing in size from the center outward, snbrhombic, 
triangular, or polygonal in sha])e, 2 to 20 mm. in diameter, api>aren(ly 
passing insensibly into the normal leat‘ scars, empty like thenf forming 
deep cavities or punctations; essential organs of tiie buds, tlowers, or 
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IVnits .soinctiiM(‘s wanting;’, tiu‘ir pI;H*u orcupicd by a deep circular cav- 
ity, more IVequciitly r(‘[>rosentcd by a dark and linn 8ul)stanee, wliicli 
in sonic of tlic smaller ones projects beyond tlie ft’cncral surface; armor 
r> to 7 cm. Iliiclc, separated from tlie ligneous axis by a delinile line; 
cort ical parenchyma o cm. thick, librous zone \ cm. thick with thrc(i or 
moi’c rin^i;s of wood, or soiiietiines ])r(*sentinj»- a numl)er ol' tliin con- 
centi ic himiiia* of alternating;' black and brown snbstaiua', apparmil ly 
represent in;;' as many ring's ol* wood, ami ineJosinj;' the homogeneous 
medulla H to 15 cm. in diameter, conforming' in cross section to the 
trunk. 

Only one of the specimens beloiif^inj;’ to I he [ \ S. National iMnsemu 
is referable with certainty to tliis species. This is the line trunk. No. I, 
ol* the collection of six ]>urchased of J\lr. Cole. That this is sp(*ca‘lically 
id(‘utical with Pi'ofessor ^Mcllridc’s siiecinuai reprc^senlcd by 1 of his 
plat(^ there is no room to doubt. It is, how<‘ver, diirumlt to i'(*con<dl (3 
it with his desci'iiition, in view of the fact tliat in that dcsci ijitiou lui 
has inclmh'd two s])e(*imens belonging’ to entirely dineient species, his 
lij;'. showing;' none of the external chara<tcrs of lift*, oi*of tin* sp(‘ci- 
men in Iiand, but (dearly b(donj;iuj;* to the sain<‘- specific ^roiit) as several 
of the rra^Miients collected by Professor J(‘iinoy and myself from the 
Miiinekahta locality in 1SP5, as will bo shown Ixdow. As Professor 
MePride in his description includes (diaract(‘rs t hat could sc.arccly have 
been exjiosed in I1 k‘. ])(nfe(‘t trunk rejuesented by his fio*. it seems 
clear that hederiv(‘s siudi from the s[>e(dmen 11^'. Lk whiidi was jirobably 
a fra^incnt showin^i' Ihese characters in the fra(‘tim‘s. It was therefore 
a (ineslion wludher to retain the name or not. I comdnde to do so for 
so miudi of Prolessor iMcHriib‘/s description as ajiplies to his lig-. 1. 

Tlie IMnsenm speciimm is somewhat larfi’cr than the om*. in the llni- 
versity of Iowa, stamlin^- over I I cm. hi^h, havin<»' a ^irtli of llili can., 
and wei^hinj*' 1)0.‘J7 k<>'. It is one of the most perf(‘ct and beautiful 
cy(aid(‘an trunks that have thus far Ihhmi brought to light. 

Tliirtceu of tlie s])ecimeiis in the Vahi c.olh^ction arc relV‘m‘d to this 
sjiecies. Th(‘se arc Nos. I, 5, 5, ti, 15^ 50, ;»0, 15, 51, 02, 05,05, and 100. 
Of these Nos. 5, 5, and 5t are nearly perfect trunks, and one ol* these. 
No. 51, is hu ger than the one in the IJ. S. Nalional I\rus(aini. 

CYCADOIEDEA COLOSSALIS, new species. 

Trunks colossal, sulxionical or snbcyliudrical, more or less laterally 
comin ess(‘d, dark <‘oIored, hard and heavy, weighing from 100 to over 500 
kg., 58 to 70 cm. high, 40 to 00 (uii. in major, 20 to 10 cm. in minor diam- 
eter, 100 to ISO cm. ill girth, b(‘aring numerous relatively small branches 
not jirojecting far beyond the general surface; terminal bud low, set in 
a circular idatform of small jxilygonal scars tilled by the bases of the 
leaves or bracts; organs of the armor and scM'ondary a.\(‘s horizontal at 
the mi(ldl(‘, ]K)ition of the trunk, somewhat descending at the lowin’ 
portion and asi'eiiding at the upper portion ; ])hylIotaxy much obscured 
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by tlu' intrusion orotlnu’ (U’jj^aiis, l)iit siiirsil rows Jisc.cinling from i<‘ft to 
rij^lit at an an^io viirying from 75^ l)elow to 15^ above i)lainly traceable; 
leal* scars snbrlionibic to muirly rhombic, very small rclativ('ly to size of 
trunk, 13 to 10 mm. between lateral, and 8 to lU mm. between vertical 
anj?les, emi)ty to a dc|)tli of 13 to 50 inm., the bottoms of the cavities 
ai)i)art‘ntly pccaijiied by porilons of the leaf bases; interstices between 
the scars very variable, but, (‘xecpt at the summit, generally lar^e, 
sonu'times 25 mm., m\arly even on tln^ snrlace bat finely marked with 
mostly horizontal but variously curved or caonked ridges or wrinkles, 
with occasional indications of planes of sc])aration into two, three, or 
even liv(^ jilates; walls mnch thinner in (he upper ])ortion, often broken 
down in the s]>ecimens, disjihiying the, striate inner surface of the scars 
diminishing in size below; reprodiudive organs abundant al all parts 
of the trunk, large, well developed, and consj>icuoiis, often rising some- 
what above (he surface, forming g(mtle swellings or more abrupt i)io- 
tiiberniuH^s, elliplbad in shape, the major axis nearly horizontal, 5 to 10 
(*m. long, the minor axis 3 to 5 cm., usually with a solid centei’, some- 
times with a small central laivity surrounded by linn subslance, the 
whole iiu‘los(Ml within c,onceutri(‘ ellii)tical rings or rows of involucral 
bract scars which increase in size from the center outward, are (‘inpty, 
and have, the form of the h‘af stairs, into which (hey occasionally seem 
to graduate,; ai inor 5 to 10 (*m. tliick, attaclual to the woody axis by a 
uniform layer of bark 0 mm. thick; cortical parenchyma 4 to 0 (mi. 
thick; (ibrovasimlar zone also I to 0 cm., sc])aratcd into two distinct 
rings of wood, (‘ach consisting of a loose sjiongy substance inclosed in 
a linn plati* or thin hard layer, the outer ring 35 min. and the inner 25 
min. in thiedeness, through all of whitdi the ni(*dulhiry rays ]>ass form- 
ing a sort of colmnnar strmdure; medulla more or less elliptical in 
(‘,ross section, 1 1 to 13 cm. by 15 to 20 cm. in diameter, deemyed leaving a 
cavity at the base in one specimen, and in another having a (‘oncentric 
struct ur(' consisting of four zones or rings of soft iiorous material 
scaiT.ely dilfm'ing except in coloration. 

The large, i>erf(Hd sixadimm, No. 0 of the Cole collection, is the 
largest (yi^adcan trunk known in lh(‘, world. Prior (o its discoveny 
the great rvichonhurhunut ((liippert) (kipellini vN Solnis Ijanbach 
from (laliiaa which is at the 31 ineralogical and Ucologicail Museum in 
Dresden, and whicdi I hav(‘> not seen, had taken the h'ad. I’rof. 11. 11. 
(bdnitz was so kind as to send me an (excellent pliotograph of that speci- 
men, and on this I lind t he dinumsions marked. It is 50 (an. high, 51 cm. 
in major, and I I cm. in minor, diameter, and 157 cm. in girth. It is 
therefore not so tall as the Americrin specimen by 20 cm., has a major 
diameter 25 cm. less, and a minor diameter 2 cm. less, showing that it is 
less llattened, but th(‘ circumference is 23 (an. less. [The jihotograph 
sent me by Professor Oeinitz was taken from thespeiainen in t^osition as 
mounted on a support in the Dresden 3Iusiaim. dndging from it alone 
I should say that the trunk is here inverted, but to be certain it would 
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bo nt‘ooss«a-ry to exiimino it. It in ciciir that in tbo present position tlie 
leaf scars liave a decided downward direction, which is rare but not 
unknown (c. g., nlilcri). Moreover, tlic scars, which arc subtriangu* 
lar, have now their sharp angle upward, wliich, if the specimen is 
riglit side up, would indicate tliat the keel of the petioles was on the 
ii])per side, a condition which 1 have only met with in two other 
species, 0. aspera and 6’. imolHa described below. Gbppert’s figure* 
shows the specimen in the same position, that is, probably inverted.] 

lught of the sj)ccimens in the Yale collection belong to this species, 
namely, Nos. 2, 7, 9, 10, 17, 37, 10, and 55, of which Nos. 2 and 10 are 
|)Ci’fect trunks, but arc both much shorter in proportion to their size 
than the great National 3Iuscum type. They are also less laterally 
compressed. They may have been somewhat vertically compressed. 
No. 37, though incomplete, is a line specimen, weighing nearly 150 kg., 
and has a height of 71 cm. No. 55, though it has lost considerable at 
the summit, still weighs 110.08 kg. No. 10, which represents less than 
half of the original trunk, is also a line fragment. The rest are 
smaller and more impcwfect. 

CYCADEOIDEA WELLSII, new speeies. 

Trunks large, ellii>soi(lal, subcylindric.al, or somewhat barrel-shaped, 
more or less laterally comiiressed, rounded at the summit, b(‘aring 
numerous small secondary axes in the form of pro! uberances, light 
reddish brown or drab colored, lino grained, hard and rather heavy, 
sometimes weighing nearly 100 kg., -10 to 55 cm. high, 30 to 15 cm. in 
diameter, and more than 1 meter in girth; terminal bud not promi- 
nent; organs of the armor about horizontal except near the summit; 
phyllotaxy much disturbed and not traceable; leaf scjirs rather small, 
subrhombic or nearly rhombic, often trapeziform or very irregular in 
shape, average distance between the lateral angles 20 mitj.and b(‘twecn 
the vertical ones 12 mm,, none of the angles rounded, all except the 
small ones at the apex empty to considerable depth; ramentaceous 
interspaces exceptionally thick, sometimes 2 cm., presenting a smooth 
hut gently undulating surface, lowest in the middle ]>art rising to the 
scar which forms a sharp edge, producing the general effect of being 
molded in plastic clay; reproductive oigans very large, abundant, and 
conspicuous, greatly distorting the arrangement ol‘ the leaf scars as 
well as their form, often nearly circular in cross seel ion, i to 5 cm. in 
diameter, showing the remains of the central organs surrounded by 
concentric circles of large, empty, and deep involucral bract scars 
which are semilunar or somewhat triangular in shaj)o, and may reach 
7 mm, in length; ai-mor about 7 cm. thic^k, coilical parenchyma 4 cm., 
librous zone 4 cm, showing two rings, the inner projecting at the base, 
concentrically laminated and inclosing the much decayed medulla 
about 12 cm, in diameter. 



' Jul>iliiuiiis-l)ciikKclir. U. ScliN^s. (hh. f’. vat. Cult., 18“).% pi. vm, lig. I. 
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There are two specimens of this species iu the Yale collectioiij namely, 
Nos. 21 and 50, the former of which is a fine, nearly perfect trunk, large 
and handsome, weighing 02.70 kg. I was at first inclined to regard 
them as belonging to G. mimiekahtcnsis on account of the general 
resemblance of tlie external surface; but this obviously can not bo 
done, because these trunks are unbranched and symmetrical in form. 
In this respect they approach 0. dacotensis and 0. coJossaUsj but here the 
surface differs completely. No forms intermediate in either of these 
respects occur in either collection, and there is no escape from regarding 
these two trunks as constituting a new species. 

I have named the species for Mr. Henry F. Wells, who obtained these 
and nearly all the rest of the Yale collection, and from whom Professor 
Marsh purchased them. He may therefore be regarded as the collector, 
which, under the approved rules for naming species, requires the use 
of the genitive form. 

CYCADEOIDEA MINNEKAHTENSIS, new species. 

Trunks gigantic, much branched and irregular iu form, the type and 
only perfect specimen known weighing 210.09 kg., 74 cm. high, 50 cm. in 
diameter exclusive of bi*anches, 79 cm. across at maximum spread of 
branches, 150 cm. in girth, light brown or chestnut colored, smooth on 
the outer surface presenting the appearance of having b(*.en molded in 
jdastic clay, moderately heavy; branches very large forming conical 
protuberances jn’ojecting from the middle portion of the trunk giving 
it a winged appearance, other branches proceeding from other parts, 
especially below, composite, that is, the main branches or primary axes 
having lesser or secondary branches; prominent terminal buds, some- 
times themselves compound, on all the branches, often very perfect 
with a sort of neck; organs of the armor declined over most of the 
surface; phyllotaxy obscure and not traceable; leaf scars sul)rhombic 
to nearly rhombic, «avcraging 22 mm. wide by 10 mm. high, the unusual 
vertical narrowness perhaps due to compressio]i, very variable, how- 
ever, in all respects, those on the lesser branches smaller, usually 
empty and striate within; rainentaceous interstices usually thick, 5 
to 15 mm., firm and fine-grained, smooth and polished but somewhat 
undulating, the edges of the scars sharp, always without signs of sub- 
division; reproductive organs numerous, simulating the small branches, 
the central part preserved but heterogeneous, showing scars and mark- 
ings of the essential organs, varying from 12 to 50 mm. in diameter, 
surrounded by small involucral bract scars; armor about G cm. thick, 
separated from the underlying tissues by a thin porous layer; cortical 
l)arenchyma about 5 cm. thick; fibrovascular zone 8 cm. thick witliout 
visible subdivision into rings; medulla not clearly shown, and internal 
structure generally more or less conjectural. 

Theremarkably fine but weird and anomalous specimen upon which the 
above description is almost wholly based was found by our pcarty lying 
partly buried in the ground, in the same place where the other trunks 
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liad been gatliered. It was overgrown with lichens in many places, 
and had been regarded so nncouth as not to be worth transporting to 
Hot Springs. I arranged with Messrs. Payne and Cole to have it 
shipped to Washington, and it arrived in due time in safety. It holds 
the fourth rank as to size and weight, but differs from all others in so 
many respects that a comparison with any is dihicnlt. Specifically it 
approaches most closely to G. lyiilclierrima, but lacks all the symmetry 
and definiteness of that foriii. It is only in the fact ^liat both are very 
branching, especially around the mid(Jle part of the trunk, that they 
have an external resemblance. 

The specimen shows a fine terminal bud at the apex of the principal 
trunk and several others on the other branches. Except near the 
summits of the several branches the leaf scars and other organs of the 
armor aic decidedly descending, but on the main branch or trunk, 
some distance above all the lateral branches, there is a shar]> line 
separating the descending from the ascending scars above. This 
feature I have only seen elsewhei'c in G. gouchcriana from Maryland. 

The only other specimen in the collection that could with any pro- 
priety be included under this specific head is the small trunk picked 
up at the same time and place and numbered ID. This may rei)rcsent a 
very young state of this species with all the characters in miniature and 
devoid of reproductive organs. It is branched much in the same Avay, 
longitudinally compressed, lacks a little of the base and part of one 
side beloAY, but for purposes of des(*ription is jiractically complete. 
The entire trunk was only IS or 20 cm. high, 14 or 15 cm. in its longer 
and 7 or 8 cm. in its shorter diameter, with a maximum girtli of 30 cm. 
Its jnesent weight is 1.81 kg. The dimensions are therefoi-e less than 
one-fourth, and the Aveight is less than one-twelfth of the large trunk. 
It might even have been Avholly subterranean as in the living Zamia 
intvgrifoJia, 

Among the fragments in the Yale collection I found eight tliat belong 
to these species, and as the National Museum type is nearly ])erfect, 
these add somewhat to our knowledge of the inner i)arts of the trank. 
These specimens are numbered 14, 22, 24, 32, 41, 71-72, 83, and 80. 
They consist ehiefiy of branches torn away from large trunks, and 
several of them may have belonged to the same trunk. Some of them 
ma}^ be found to fit together, but as they were lying about in diffei’eut 
rooms and even on different tloors of the Peabody Museu]u, it Avas 
iin])ossible for me to cori'elate them. ( 'Crtain ones, as Xo. 14, consist of 
a mere gnail ol* bi'anclies, and most ol‘ them are prolileious oi* (compos- 
ite, the branches often having fine, sometimes compound, terminal buds. 

CYCADEOIDEA PULCHERRIM A, new species. 

Trunks large (38 cm. high, 4 cm. in diameter, and 130 cm. in girth in 
the only complete specimen knoAvn), short ellipsoidal or subspherical, of 
a light ash color and moderately heavy, bearing numerous lai'ge, short 
branches at and below the center all round, forming conical protuber- 
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auccs, some of wliich are 8 to 10 cm. long and 12 to 18 cm. in diameter at 
tlie base, rarely compound, that is, tbe branches themselves bearing 
other smaller ones, or two or more arising side by side; branches and all 
other organs radiate, that is, i)roceeding in the direction from the cen- 
ter of the trunk, those of the equatorial zone horizontal, or making a 
right angle with the axis, those below descending, and those above 
aseending; leaf scars arranged in definite rows interseeting one 
another, somewhat spiral, but so jilaced as to simulate meridians and 
parallels of latitude, the former series, however, rising from left to 
right and making an angle which varies with the curvature from r,o to 
10^ with the vertical axis, the other series, rising from right to left, 
varying from horizontal to an angle of toO; sears varying in shape 
from subrhombie to nearly true rhombs and in size from 10 by 19 em. 
or smaller near the summit to 10 by 22 cm. measured between vertical 
and lateral angles, which are usually quite sharp, the sides straight, 
and the whole very definite and symmetrical, usually empty to consid- 
erable depth, but partially filled by the remains of the leaf bases, 
which occasionally show punctations representing the vascular bun- 
dles; rainentum walls 2 to 5 mm. thick, wrinkled on their outer edges, 
often with a distinct median grooA'e, sometimes reduced to thiu lamellae 
with sharp edges, striate within the scars in the direction of the peti- 
oles; reproductive organs not abundant, the more typical ones mostly 
in the equatorial zone among the branehes which they sometimes 
resemble, being large with a solid central axis suiTounded by relatively 
large bract scars, nearly circular with a diameter of a cm., other 
smaller ones scattered among the leaf sears only slightly disturbing 
their arrangement, often abortive and reduced to collections of pits in 
the angles of the walls; armor 0 to 8 cm. thick, irregularly attached to 
the ligneous axis, which consists of a parenchymatous zone 3 cm. 
thick, inclosing a.fibrons zone 25 to 35 mm. thick and divided into two 
to four exogenous rings; medulla 10 cm. in diameter at the base, 
enlarging u])ward to more than twice that size, porous in structure, its 
outer surlaee marked with longitudinal ridges which are interrupted 
and alternating, forming the bases of the medullary rays. 

The trunk upon which the above descrij^tion is almost exelusively 
based is the one which was called No. 3 of the collection obtained from 
Mr. Cole and is certainly, in my Judgment, artistically the most beauti- 
ful cycadean trunk kno^^^l. I say this deliberately, after havdng seen 
the greater part of all thus far discovered in all countries, and where I 
have not actually seen the specimens themselves I have, in almost all 
cases, seen artistic models, or at least excellent photographs or draw- 
ings. The specific name is therefore fully justified. 

The characters of the internal structure and the medulla are derived 
fiom the large decayed area at the base on one side, which well expo.ses 
them, leaving the other side still perfect. The total weight of this 
specimen is 85.73 kg. 
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Only one imperfect specimen, namely, No. 78, of the Yale collection 
could be I’cferred to this species, and this not without some doubt. 

CYCADEOIDEA CICATRICULA, new species. 

Trunks small and short, subconical, more or less laterally compressed, 
smooth and symmetrical, mibranched, light yellowish brown on the. 
weathered surfaces, line-grained and flinty within, about 20 cm. high, 

IS by 22 cm. in diameter, with a girth of about CO cm., and weighing 
13 or 11 kg. j organs of the armor nearly horizontal ; leaf scars arranged 
in two definite series of spiral rows, those from left to right forming 
an aiK-le near the base of about 70° with the axis but curving inward 
in their upward course so that the angle progressively diminishes to 
about 30^ at the summit; those from right to left only slightly curving 
and making an angle of about loO; scars very small, almost exactly 
rhombic, uniform and definite with all the angles sharp, distance 
between lateral angles 9 to 12 mm., and between vertical ones C to S 
niui.‘ leaf bases present filling the scars to near the top presenting a 
roughened spongy tissue; raincntaceous walls very thin, varying from 
the ttiickness of tin foil to 2 mm., presenting a beautiful and regular 
network ol' whitened lines over the entire outer surface of the trunk, 
with a faint commissure or elongated openings between the contiguous 
plates of the thicker ones; reproductive organs not abundant nor well 
develo])ed, the most tyincal 3 cm. in diameter, variable in shape and 
charaeter, consisting of protuberances with a depression at tlie top or 
ridges with bract scars on the sides, others anomalous consisting of 
small projections or elevations, probably abortive, none of them greatly 
disturbing the form or aiTangeinent of the leaf scars; armor 3 cm. 
thick, sejiarated from the wood by a definite line or crack; cortical 
parenchyma 2 cm.; secondary wood 3 cm., consisting of an outer ring 
2 cm. thick and an inner one 1 cm. with a fissure between; medulla 
elliptical, 5 by 7 cm. in diameter, consisting of a honiogeueous substance 
rcvsembling fine yellow sandstone, clearly marked oft from the inner 

ring of wood. i ^ 

This vspecies is one of the best defined of all, notwithstanding that it 
is based upon a single specimen, namely, No. 118 of the Yale eollection. 
This is an almost perfect trunk, and is only obscured b}' sand and 
gravel cemented in the scars so that very little can be seen of the 
summits of the leaf bases. It was collected by Mr. H. F. Wells 
three-fourths of a mile north of Black’s ranch, about 3 miles north of 
Blackhawk, South Dakota. Its only aflinities are with G, imUherrma, 
with which it shares the rhombic scars and their definitely arranged 
rows. 

CYCADEOIDEA TURRITA, new species. 

Trunks of moderate size, profusely suid irregularly branched, the pri- 
mary branches often bearing secondary ones, the branches symmetrical, 
abruptly contracted at the base into cylindrical, turret-shaped projec- 
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tions, (loine-sliiiped at the snininit, witli a terminal bud at the apex 
composed of small polygonal organs, usually light reddisli, soft, friable, 
and of low specilic gravity, but sometimes darkei’, harder, and heavier, 
20 to 10 eiu. high, 2o to 50 cm. in diaiiH'ter, the branches 10 to 20 cm. 
long, 10 to 30 cm. in diameter, 30 to 90 cm. in girth; leaf bases slightly 
ascending; leaf scars very irregularly distributed over the siirlace 
excejit of the branches, here sometimes arranged in two sets of si)iral 
rows which intersect each other at about the same angle (60'^) with the 
axis of tile branch, subrhombic, the niiper and lower angles reduced to 
mere curves, 23 mm. wide, 12 mm. high; leaf bases almost always 
pres(‘nt, usually iirojecting, porous; vascular bundles often distinct, set 
well ai)art in a row some distance from the margin with a few others 
near the center, appearing either as small pits or black dots; rainentum 
walls thin, 1 to 2 mm., usually with a groove or commissure, sometimes 
thickening at the angles and affected with elongat(‘d pits and other 
openings, some of these hitter passing into abortive llower buds, which 
(^institute all that is known of the rei)roductive organs of the species; 
armor 5 cm. thick; woody axis only known in certain branches, thin, 
2 to 3 cm., and not visibly divided; medulla in one specimen 9 cm. in 
diameter, black and homogeneous. 

Twelve of the specimens of the Vale collection have beem referred to 
this s[)ccies, luimely, Nos. J5, 45, 19, 51, (>5, 0(>, 07, 70, 71, 75, 82, and 85, 
and still much remains uncertain as to the characters. They luairly 
all agi'ce in the most striking feature, the possession of ])cciiliar turret- 
lik(‘ branches, but owing to the fragile nature of the rock and the 
si>rangling habit of the species all the sjiecimens were badly broken to 
]uec.es and nothing i‘emaius but disjecta membra, Sonu* of Ihese plants 
evidently consisted entirely of brandies and possessed no trunk ])ro])or 
which could be regarded as bearing these branches, but usually there 
was a large shajiek'ss mass at the base from which they proceeded in 
all directions. Such was the case in Nos. 15, 51, 00, and 07, some of 
which must be nearly comiileb?. Nos. 15 and 75 belong to the harder 
and heavier sort, and possibly may not belong to this species. They 
might be referred to mhinckahtensis or (\ marshiaaa but for ditfer- 
ences in the leaf scars and jietioles, whicli agree with this species. No. 
71 is very anomalous and is only jilaced here to avoid making new 
species out of deficient material. The turret, if such it was, is reduced 
by erosion to a ]>ointed cone without character. The siiecimen is worn 
to and into the medulla on one side, but the opposite side is well i)i*e- 
served. The leaf scars are typical, but there is a number of largo pro- 
jecting axes looking like horns, and the si)ecimen, laid on the worn 
side, has the shape and semblance of a gigantic ‘^horned toad.’’ All 
the other specimens are much alike, and No. 82 is taken as the ty])efor 
most of the cliai*a4‘ters. 

So far as the rock substance, coloi*, and external organs are concerned, 
this species is very close to (\ mebridei^ but that species is always 
siiii])le and consists of oik‘. large short trunk, (‘onstituting a broad dis- 
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tinctioii which ;ill tlie iniim*rous siieciinens of botli s})ecies do not tend 
in liny way to obliterate. In its branching' habit it approaches C. min- 
HcJx‘(ih(ensis and 0. martihuma^ but tlie external characters persistently 
keei) it seimrate from either. In color it somewhat resembles the 
former, but this is all that can be said. 

CYCADEOIDEA McBRIDEI, new species. 

lienueitiics ihu'otensis McIiiiiDE, in part, American (Jcologist, XII, ]>. li IJ), j)I. \i, 
fig.2; linll.Lab. Nat., Hist. State IJiiiv.of Iow:i, 11, No. 4, pp. 802, pi. 
XII, lio:. 2. 

ISIM. Cijr(i(hoi(lc(( (Uicolaisis (McPinDiC) Wauo, in p.art, Proe. l»iol. Soc., Washing- 
ton, IX, p. 8G. 

Trunks large and very short (25 to 10 cm. high, 25 to 75 cm. in diam- 
eter with a girth of SO to 250 cm.), more or less laterally or longitudi- 
nally compressed, well silicified but somewhat porous or spongy and 
therefore oidy moderately heavy, leddish brown in color, occasionally 
bearing small secondary axes which only slightly project; organs of the 
armor variable but usually radial in direction; leaf scars arranged in 
spiral rows intersec.ting each other at various angles, usually forming 
an angle with the axis in either direction of from -HP to 55^; scars 
subrhombic or lozenge shaped, the distance between the lateral angh s 
varying from 22 mm. to o5 mm., that between the vertical angles vary- 
ing from 15 mm. to 1(> mm., nearly always tilled with the well-preserved 
basics of the leaves which have disarticulated at natural joints, leaving 
a smooth surface either convex or concave, or occasionally nearly Hat, 
presenting a spongy apjiearance; vascular bundles of the leaves usually 
distinct in the form of pits or of dots of darker color arranged in one row 
all round the margin a short distance from it and with a few additional 
ones near the center; ramentaceous interspaces thin for the size of the 
trunks (1 to 1 mm.), compound, that is, consisting of two or more plates 
of firmer material sejiarated by intervals of loose porous tissue, very 
uniform in character and little distorted, the porous tissue often worn to 
some distance leaving lissures divided by thin projecting walls; repro- 
ductive organs sometimes abundant and cons])icuons,but usually rather 
scarce and poorly delined, some (juite’ large with a cavitous funnel- 
sha])ed or crater-shaped center, others simulating leaf scars excejit that 
they are surrounded by a loose porous tissue in which angular })its 
occasionally occur, still others resembling small branches, making it 
difhcult in some cases to decide to which class to refer them, one which 
has been cut through the center longitudinally showing a heteroge- 
neous mass of internal organs resting on a conical receptacle 25 mm. 
below its somewhat projecting summit; armor 4 to 8 cm. thick, se[>a- 
rated from the cortical ]>arenchyma by a layer of true bark 5 mm. in 
thickness of soft texture, its inner siiriaco (exposed in one sxiecimeu) 
covered with small pits or ]>iinctations and detinitely marked by ellip- 
tical scars about 9 mm. long and 5 mm. wide which are aligned horizon- 
tally around the trunk the longer axis being in this direction, the 
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upper side of the scars usually so indistinct as to make them appear 
kidney-shaped, the lower side and ends consisting* of a dark raised ring 
or welt with a groove all round it and exterior to it, tlie central por- 
tion occupied by a number of imiictations more or less concentrically 
arranged^ woody axis 9 to 12 cm. thick, of which the parenchyma occu- 
pies somewhat more than half and is very porous except where traversed 
by the medullary rays of firmer consistency j fibrous zone divided into 
an outer soft and au inner harder ring, the inner wall of the latter con- 
spicuously marked by the scars of the medullary raysj medulla in the 
larger specimens 15 cm. in diameter, but usually elliptical and about 
8 by 11 cm. of a uniform porous consistency. 

1 name this species for Professor McBride because he was the first to 
deal with it, although he confounded it with 0. dacotcnsis, and x)arts 
of his description apply to the one and parts to the other species. Still 
his figures are clear and leave no doubt that his fig. 2 belongs here. 
In his description of that figure he says that it belongs to another iudi- 
vidual/’ which of course would have been otherwise evident, and parts 
of his description show that either this or other material in his hands 
consisted of fragments showing the interior of the trunks, which could 
not have been exposed in the -‘large, perfect individual.^’ Most of his 
description of the internal parts must have been based on such frag- 
ments, and the following words appear to apply entirely to the i)resent 
species: ^‘Leaves not known,* their bases as perceived are fusiform or 
lozenge-shape in cross section, one half inch by one inch in dimensions, 
and show the remains^ of numerous C(j[ually developed fibro-vascular 
bundles.” 

His specimens seem to have come from exactly the same locality as 
those purchased from Mr. Cole, which I subsecpiently visited in com- 
pany with Professor and Mrs. Jenney, with Messrs. Cole and Payne as 
our guides. TheVe was found the large branching specimen, 0. minnc- 
kahtcnsisj and there, too, I picked up twelve fragments of ditferent sizes 
and shapes. These were numbered in continuation of the Black Hills 
collection, of which there are seven nearly perfect trunks, and therefore 
included Xos. 8 to 19. Of these six certainly belong to the present spe- 
cies, namely, 'Non, 8, 9, 10, 18, 14, and IG. Two of these fragments, 
Xos. 10 and 14, are found on comx)arisoii to fit together and therefore 
of course to belong to the same trunk. When i)laced in their proper 
position they constitute the greater part of it, but a large segment is 
missing from one side. Among these specimens, all ditlereiitly broken, 
a much larger number of characters are exposed than could be seen in 
any number of perfect trunks. Wherever two or more display the same 
parts they are in substantial agreement, and it is therefore assumed 
that such features as are only visible in some one specimen would be 
found in the rest if the proper parts could be exposed. The beautiful 
markings on the inner surface of the liber zone, as above described, are 
to be seen only in specimen No. IG. That all trunks of the species were 
of the short conical shape indicated by Nos. 10 and 14 when placed in 
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their natural position can not of course be cleinonstrated, but the other 
si^ecinieiis do not negative this view. 

Pi'ofessor McBride remarks tljat ^Hhe present species is near Ben- 
HCttiteH (jihsonkmufi Carr., from which it may be distinguished by 
greater size and by the fact that in our species the iibro-vasciilar bun- 
dles of the leaf-stems lire of uniform size and distribution, and do not 
form a horseshoe shape in cross section, as is said to be the case in the 
English species.” In this last one would suj)pose he was confounding 
the undivided vascular bundle as it appears in the axis, and especially 
ill its passage through the cortical layer ^ before it divides, with the 
form assumed by the numerous strands that enter the petiole and 
appear as small dots on a cross section of the latter.^ Keither in the 
American Geologist nor in the Bulletin of the Laboratory of the State 
Cniversity of Iowa do these strands show clearly in fig. 2, still I think 
I can detect them, but in nearly all our specimens these bundles are 
very clearly shown, and they do agree remarkably well with those of 
Oarruthers’s figure.^ Still 1 should hesitate to refer the American forms 
to C, (jibsoni on this character alone, and having myself examined the 
British specimen 1 do not think it is very close in other respects.^ 

The absence of perfect trunks of this species in the U. S. National 
Museum collection is not due to its raiity in the Black llills, as I was 
satisfied after examining the large number of fragments picked up 
by myself, but to the frailty of the species. There is in fossil cycads 
certainly a close connection between the mineral coiistitution and the 
original nature of the tissues, and both vary with the species, much as 
different kinds of wood differ in their qualities of hardness, durability, 
tenacity, etc., in our living forests. Accordingly the substance of the 
rock in this species is always soft, porous, and light, easily worn by 
attrition, and therefore frail. Moreover there is a tendency to early 
decay of the medulla and woody axis, which caused many of the trunks 
to become hollow before they were entombed. This made compression 
and general destruction easy and accounts for the difliculty in securing 
good specimens. 

In view of these facts I was not surprised to find a large number of 
specimens of this species in the Yale collection. There are no less than 
13 which I have so referred, although several of these are very abnor- 
mal and doubtful. The ones so classed are Nos. 8, 1‘), 23, 20, 27, 20, 38, 
42, 40, 53, 73, 70, and 110. No one of these is absolutely complete, 
and the greater part of them are mere fragments. In the majority of 
cases the specific determination is clear at a glance, and this is true 
even of the smaller fragments. No. 10 is a typical and nearly complete 
trunk, weighing 51.46 kg., and No. 23 is by far the most i)erfect speci- 
men of the species known to me. It weighs nearly 50 kg., but there is 
a vast cavity at the summit. No, 70 is also nearly complete and a fine 



^ Carnithcrs, Trims. Liim, Soc., XXVI, \>l. lvii, fig. 3. 
'^Idcm., pi. LViii, lig. 2. 

^Sixteouth Auu. Kept. U. 8. (Irol. Surv., Tt. 1, j). tST. 
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CMiiii])lc, wci^^liing 23.5!) k^. Tlioiv uih‘ tlnc(‘ (Iwiuf speciincns, Nos. 
20, 2!), 12, iiml 53, wludi, nearly poi foct, must be immature 

trunks if tliey belong* liere. Tliey (linVr loo much from each otlier to 
constitute a s|>ecili(‘ ^i‘oup, ami I ha\ e been obli^HMl to treat tliem as 
young', dwarf, or aberrant Ibrms of tins species. Nos. 20, 21), and 42 
lia\ eeach a good terminal bud, the only such s(‘cn in the sj)eeit‘s. No. 
53 is very small, only 1 1 cm. high, weighing oidy 1.57 kg., short-coni<^al, 
and very symmetrical. It represents the species in miniature, and is 
doubtless umleveloi)cd. 

Only one of the si>ecimens of the Yale eollce.tion from the niackhawk 
l egion Indongs to this sjjeeies, namely. No. 110, wliich consists of nearly 
hall' of a large trunk, showing (he much worn ontei' snri'ace, with dcei» 
holes, which are often united a short distance within by the decay of 
the walls so as to produce eommmiicating cluuubers. Tlie opjjosite side 
ex])OS(‘S a large hollow or trough, consisting of the inner wall of the 
woody zone. It also shows the attachment of the armor and the 
underlying axis in an excei>tional manner. 

CYCADEOIDEA MARSHIANA, new species. 

dYunks very large, jirofusidy branched, tla‘ primary branches often 
liearing secondary ones, the whole individual freipiently consisting of 
branches, sometimes with a^ sui t of common base, the branches irregu- 
lar ill si/e, I'orm, and direction, making shapidess or grotes(pie objects; 
summits of the branches rounded, bearing small jiolygonal scars with 
depri^ssed or ca\ itous cenlers separated by deep channels as if from 
the disapjiearanec of the walls, or lilled with tlu‘ bases of the ajiical 
leaves ol'ten set in a circular, smooth llatteiied area and having a small 
conical protuberanci* or terminal bud at the center; rock substance 
lull'd, hi‘avy, and dark colored, general external a]>p(‘arance rough and 
nmssivc; forms vtYy variable in si/e and diflicult to measure, the largest 
attaining hi cm. in its greatest dimension, the lateral generally greater 
than the vertical dinumsions when standing on the base, the former 
often 50 to 00 cm., the lalter 30 to 40 cm., branches 15 to 30 cm. long, 
10 to 10 cm. in diameter, and often over a meter in girth; organs of 
the armor ascending on all the branches; phyllotaxy usually so dis- 
turbed as not to be traceable, but consisting of at least one series of 
sjiiral rows of scars ])assing from right to left at an angle of about 75*^ 
with th(‘ axis of the branch; leaf scars of medium si/e or small for the 
si/e of the trunks, normally subi'hombic, but varying from triangular, 
or with a mere grove to represent the upper angle, to nearly rhombic, 
15 to 3»() mm. wide, 7 to 15 mm. high, averaging 12 by 25 mm. for the 
body ol' the trunk and 10 by 18 mm. for the branches, usually empty 
to considerable depth, sometimes lilled with the leaf bases, which 
either ju’csent a smootli concave surface or a rough ])rpjecting surface 
formed in part by rows of pointed elevations consisting of the exjmsed 
extremities of the vascular bundles lying on the sides of a central con- 
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it*al piotiiberjiiiec tlio apex of wliicli is fonned in ]>art of the more 
interior strands; rainentareons interstices usually thick, 5 to lo inin., 
hard, roughened, wrinkled, or grooved, often highest next to tlie scars, 
sometimes tliinner witli only a median line; reproductive organs gen- 
eially abundant on the body of tlie trunk and larger bramdies, large, 
7 cm. long in a circumterential direction, 5 cm. Idgh, eonspieuous, either 
lirojeeting or cavitons and crater-sliap(‘d from the de(*ay of the essen- 
tial organs, surrounded by concentric rows of lai’ge bract scars, some- 
times more rare and smallei'; armor 1 to 7 cm. thick, but dilticnlt to 
observe except on the branches where it has little sigidticance, cortical 
parenchyma d to 4 cm., fibrous zone 2 to 4 cm. with two rings; mednlla 
sometimes seen at theeomponnd base, 12 cm. in dianuder, often decayed 
leaving a large cavity, its surface exposed in one speciimui showing the 
scars of the meijnllary i*ays in the form of elongated ridges increasing 
in thickness upward and terminating in a shai [> point. 

This magniticeiit sjiecies was first cleai ly made known to me in the 
Vale collection, where it is I'epresmited by four, and jn^obably six, s[)cci- 
inens. These arc Nos. 4, 1 1, :>d, 41, 47, and 7b. The doubtful ones are 
Nos. 33 and 79. These are single branches of much larger trunks and 
their charactiu’s are somewhat abei’rant. Of the other five fhere is no 
ilonbt, as they agree in all their characters. No. 11 is taken as the 
type. It is larger than any of the r(‘st and the next largest speeimen 
in the Vale collection, weighing 221.35 kg., and thenTore holding the 
third rank in this respect among the cycads of* the world. It has the 
form of a huge animal, has five i)rimary branches, and, when i)laced in 
the position in which it probably grew, four of these, with the mass to 
winch they nvo aftached, constitute a sort of fore part, with lu‘ad, 
thorax, and fore limbs, while the other represents the hinder ])art and 
is aligned in the opposite direction. Hetween these parts is a con- 
striction dividing the two systems. It is very complete, so much so 
that it has furnished few of the internal characters. 

Nos. 4 and 47 are also large trunks, weighing respectively 52.02 and 
34.93 kg., and the other fragments supplement the more i>erfect speci- 
mens, so as to make a pretty full description of the species possible. 

1 have named the species in honor of Prof. Othniel Charh‘S l\rarsh, to 
whose energy and miinificence this great colIe(‘tion is wholly due. 

When engaged in examining and describing these si)ecimens in the 
Vale collection I supposed that none existed in the United States 
National IMuseum, but on revising all my previous descriptions in the 
light of* the new material L discovered that I was mistaken and that 
specimen No. 15 belongs to this species. 1 had ref'erred it with doubt to 
r. colossdlisj and under that head had made the following remark : “The 
only other specimen in the collection of the United 8tates National 
Museum that 1 can refer to this species is the fragment No. 15, col- 
lected by myself in 1893 on the same spot where the others.were found. 
This IS a very irregular block or segment, broken from near the top of 
Troc. N. M. vol. xxi 14 
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a great trunk* It i.s similar in mineral cliaraeter to Xo. 0, ami the leaf 
scars and otbei' organs agree well with the iii)per parts of that specimen. 
Tlie fractures are downward, but follow the plane of the petioles, which 
are here erect. In Xo. 15, however, two large and nearly equal braiiche.s, 
wliose axes were nearly at right angles to each otlier, are j e]>resented. 
Viewed from the broken sides the two axes are cleai ly seen in contact, 
having a gnarly appearance, such as is normally produced at tlie junc- 
tion or crotch between two branches.*’ 

This branching character, as 1 was well aware, does not belong to the 
large perfect specimen, but having no others, I thought it possible thgt 
some of the small secondary axes might in other cases become primary 
branches. But after seeing so many other specimens of 0. rolos.salis, 
all agreeing in this respect, and also a large number of the present 
species also all agreeing and exhibiting no tendency.to vary in the 
direction of the other species, it became obvious that the branching 
forms JiJl belonged to one species and the simple ones to another. The 
specimen Xo. 15 clearly belongs to the branching species, and now it is 
easy to see other specific differences. 



CYCADEOIDEA FURCATA, new species. 

Trunks lurge, forking above, or sometimes with a third branch, sinijile 
below, laterally compressed, eccentric, light colored, soft and of low spe 
cifie gravity, 35 to 45 cm. high, 25 to 30 by 35 to 40 cm. in diameter, 00 to 
110 cm. in girth; organs of the armor mainly horizontal; leaf .sears sub 
rhombic or somewhat triangular, the vertical angles generally rounded, 
the lateral acute, variable in size, averaging 15 by 25 mm., those on the 
branches smaller, or sometimes nearly as large, empty; ramentaceous 
walls variable, usually thin, 1 to 5 mm., much thicker in the angles, firm 
in texture, grooved or divided into two or three plates; reproductive 
organs few, large, ‘elliptical, 4 to 7 by 7 to 10 cm. in diameter, either set 
in depressions or somewhat elevated, surrounded by bract scans, either 
cavitous in the center or solid, the larger ones simulating small branches; 
armor 4 to 7 cm. thick; cortical parenchyma 7 cm., clearly distinguish- 
able from the darker zonfeof wood 0 cm. in thickness; medulla elliptical, 
0 to 11 cm. iji diameter. 

This species is thus far represented by only two specimens, namely, 
Xos. 18 and GO of the Yale collection, the latter of which is in such a 
complete state of preservation that little v/du be known of its internal 
structure. It is distinguished from all other trunks known to me by a 
true dichotomy, consisting of a .simple trunk with two nearly equal erect 
branches and a natural Junction or crotch at their joint of separation. 
The axis is far to one side and the trunk is fiatteiied on that side, the 
entire true base being lateral and the trunk standing on a false base 
belonging to the armor, but naturally tiattened in transverse direction. 
These peculiarities were doubtless the result of the position in which 
the trunk originally grew among rocks. Besides this striking charac- 
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teri.stiCj tlie color and soft constitution of tlie rock, as well as the 
form and arrangement of the scars, rainentuni walls, reproductive 
organs, etc., distinguish this from all other cycadeaii trunks. It is a 
line s[iecimen and weighs 40.0 kg. 

Xi). 18 consists of two neaily eciual branches and one somewhat 
smaller, arranged in a triangulai* chistei*. Two of them are llat on one 
side from giowing against rocks. The trunk proper can .scarcely be 
said to be reiu esented. The two lai*ger branches are each about 30 cm. 
in diameter and 23 cm. long, with rounded summits, forming something 
analogous to terminal buds. Frae.tures about the lower portion yield 
elements of internal structure, but they relate to the branches only. 
The e.xtei nal surface is beautifully preserved. This specimen weighs 
00.22 kg. 

CYCADEOIDEA COLEI, new species. 

Trunks rather large, ellipsoidal, 34 to 48 (un. high, elliptical oi* nearly 
circulai’ in cros< section, 30 to 30 cm. in diameter and 00 to 118 cm. in 
circumference at the thi(;kest i^art, simple, the apex studded with 
polygonal small scars and i)resenting a smooth disk with a central ele- 
vation; rock substance dark bn>wu in color and moderately heavy; 
organs of the armor exce[>t the very lowest manifestly ascending; leaf 
.sears ari anged in two series of more or less distinct s])iral rows, those 
pa.ssing from left to right forming an angle of To^and those from right 
to left of 45'^ to the vertical axis; .scars snbrhombic, varying from 
almost rhombic to nearly triangular with lounded angle.s, large, aver- 
aging 22 mm. wide and 13 mm. high, but ratio of width to height vari- 
able, empty to a depth of 2 too cm.; ramentaceous walls usually thick, 
but very variable, doubly grooved or wrinkled, cracked or fissured, 
often pitted by the scars of small bristles or perulae; fruiting axes 
numerous, small, most or sometimes all ot their suiface occupied by 
bract .scar.s, central portion correspondingly small, generally cavitous 
from the disappearance of the e.ssential organs, which apjiear to have 
often been immature or abortive: armor about 0 to 7 cm. thick; cor- 
tical parenchyma 3 cm. thick; fibrous zone 2 cm., consisting of two 
rings of wood; medulla about U cm. in diameter. 

This is a very haiuhsome species of which the type sj»ecimen was pur- 
cha.sed of .Mr. V, 11. Cole, for whom the species is named. That speci- 
men weighs ()3 kg. 

The Y'ale collection contains nine S[)ecimens that J was obliged to 
refer to this sjjecies. The.se are Nos. 12, 20, 23, 28, 48, 52, 57, 08, and 
80. Of these No.s. 25 and 80 are small and eithei* dwarfed or immature, 
and Nos. 28 and 52 are small fragments. The rest are fairly typical 
and furni.sh good characters. No, 48, though small, weighing only 
20.40 kg., is j)erha])s the most typical. No. 57, though not complete, 
weighs 50,24 kg., and was doubtless originally quite the equal of the 
United States National Museum type. No. 12 has an unusual number 
of fruiting axes. 
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CYCADEOIDEA PAYNEI, new species. 

Trunks inedimii sized, Intenilly compressed, usually enljirgin^- from 
the bas(i upward to near the summit but sonudimes siibeylindrical, 
:^0 em. to r>r> cm. high, (io cm. to 85 cm. \u average girth, 20 by 25 cm. 
to 25 by .‘35 cm. in diameter, light or dai kish bjowii in color, not spe- 
cially tirm or heavy, bearing few or not any secondary ax(^sj organs of 
the armor horizontal; pliyllotaxy latlier obscure, but scars arranged in 
imperf'ect spiial rows, cbielly subihombie,, but varying to rhombic or 
triangular, much distorted in the s])eeim(Mis in hand, but where clearly 
shown 10 to 10 nmi. high and 10 to 31 mm. wide, empty to soin(‘ dei>th, 
tlieii* bottoms filled with the partially dccay(*d remains of the ])etioles; 
ramentaceoiis interstices rather thin but variable, usually with a more 
or less distinct c.ommissnre; rejirodueti ve oigans or their remains 
numerous and conspicuous, often ])roJecting considerably beyond the 
general suidace in the form of protuberances or terete spongy cylinders, 
often decayed leaving large cavities, more or less crater-shaped or 
funnel-shai)ed, the interior sometimes definitely grooved or. marked, 
surrounded by numerous, sometimes large triangular involucral bract 
seal's; armor varying in thickm;ss from 2 cm. to 7 cm., attached by au 
irregular line or thin layer of baric to the cortical ])arenchyma which 
is 1 to 2 cm. thick and incloses a fibrous zone of about the same thick- 
ness, which is divided into two or three rings; medulla less compressed 
than the outm* ])arts, f> to 10 cm. in diameter. 

The only speeJmens that cei’tainly belong to this species are Nos. 4 
and 5 of the collection purchased from ]\Ir. Cole. The dcscri])tion of 
th(^ int(*rnal ])arts is (‘hieily based on No. 5, which is the smallest of that 
collection and has been cut longitudinally through the axis, one of the 
halves cut transversedy 12 cm. above the base, and the surfaces j)ol- 
ished. These sections furnish (dear views of the organs of the armor 
and of the relations o(‘ the armor to the underlying parts. The specific 
i(l(mtity of the two speiamens is based on the external characters, 
whicdi substantially agree. No. 4 weighs 33.11 kg., and No. 5, 22.22 kg. 
1 name the s])ccies for the ranchmap, j\Ir. Ibiyne, who oi iginally dis(mv- 
ered the eycads of that region and from whom I\Ir. Cole obtained them. 
1I(‘. it was, moreover, who finally guided us to the locality after I\Ir. 
Cole had vainly sought to take us to it the previous day, missing the 
way, notwithstanding that he had been at the S])ot. 

In the Yale collection there are three specimens. Nos. .58, (19, and 77, 
which I have doubtfully referred to this species, although some of the 
chai*a(d(TS are different from those above described. Nos. .58 and 09 
a]c verti(;ally instead of laterally cofupressed. If this is due entiiely 
to juessure of the superincumbent mass after entombment, it has no 
sy.stematic value and depends upon the position occupied by the spec- 
imen; but eminent authoriti(*s have insisted that it is a condition of 
growth. I am inclined to tliink that this may be true in some cases, 
but that the former explanation is the chief one. 
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No. 77 of the Yale collection i.s smaller above than below, and if it 
belongs to G. paijnei this is not a constant character. There is, more- 
over, a iieculiai ity in No. 77 wliich distinguishes it from all other cyca- 
dean trunks known to me, and which could not well be described as a 
s])ecili(i character. I therefoni set it forth here as an individual trait, 
due perhaps entirely to the ])articular time at which the trunk was 
entombed and the conditions under which its mineralization took ])lace. 
Th(^ specinum shows a large number of fruits on its surfa(!(‘, which are 
filled and protrude in greater or less degrees. ^\fany of them <;onsist 
of protuberances or gentle swellings jiresenting a uniform granular 
surface. These a])parcnt granules are about 1 mm. in diameter, and 
have the character of vein (piartz or chalcedony, sometimes with ablue- 
ish east, as if partially opalized. The}' are very uniform in size and 
api)earance, and look much like little seeds. In some of the fruits, 
however, they are so exposed as to show what lies below the immediate 
surfa(*e, and here they have the form of the terminal ])ortions of small 
rods or the silicified cores of tubes. The fact that they occui)y the 
whole central i)ortion of the oi gan j)recludes tin*, possibility of their 
being the bases of involuci al bracts, and, besides, they are not angular 
nor seinilunar, but (cylindrical. They must, therefore, rc])resent some of 
the growths from the receptacle of the spadix, and the only such 
growths thus far found in fossil cycads are the s<*miniferous peduncles 
and the interseminal scales or chalf. I incline to regard them as the 
re])iesentatives of the former of these organs, but they are jirobably 
not the organs themselves silicified, but sim])ly the homogeneous and 
structureless silicec^ns rods or cores that have filled the tubes caused 
by the decay of these organs. 

The Yale specimens are all smaller than either ol‘ the National 
Museum types. No. 77 weighing 21.00 kg., No. 00, 20.80 kg,, and No. 
58, wlii(di is dwarf, abnormal, and [>erha[)s immature , 5.33 ko-. 

CYCADEOIDEA ASPERA, new species. 

Trunks small, subconical, simple, very rough on the surface, light 
brown varying to whitish, dark with white streaks within, moder- 
ately heavy, about 20 (un. high, nearly the same in diameter, and 70 
cm. in circumference; organs of the armor somewhat d(."clined through- 
out; ])hyllotaxy not traceable; leaf scars anomalous in having the 
ui)per angle much shar])er than the lower, the reverse of the usual 
case and only elsewhere observed in G, insolifffj lower augh^ reduced to 
a gnjove, a (turve, or a straight line, lateral angles always sharp; scars 
small, 12 to 25 mm. wide, 10 to 15 mm. high, snbrliombic; l< 3 af bases 
present usually ])rojecting 5 to 10 mm. above the walls, presenting a 
light brown, very spongy and porous surface, without evidence that 
any of the ])ores represent the scars of vaseulai* strands; ramentaceous 
interstices thin, 1 to 5 mm., dark reddish brown, sunk to varying 
depths among the projecting leaf bases and other organs, scaly and 
laminated with crooked and twisted plates; reproductive organs as 
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iiiiiiHM'ons 5 )S tli(" lent* scnrs^ proj(‘<‘tin^ iniic.li ])(\yoiHl the petioles, some- 
times 3 cm. high, solid or variously brok(M) and Jagged, occasionally 
somewhat e.avitons, scarcely showing any involjKual scales, but in addi- 
tion to all the other oi gans described are small jingnlar bracts, mostly 
brok(m down, ])resenting sharp edg(‘s and ])rqjc(dions over the surface, 
intermediate in chai'aetcr between scah*s and leaves, ])ro])crly to be 
classed as bristles or pernla(‘j all thedin'erent projecting organs giving 
the trunk a ragg<^d imd horrescMmt appearance; armor, inebiding pro- 
jections, 0 cm. thick, the vaseailar strands ti ae(‘.able far into the woody 
zone and inner limit not definite; jiarenehyinatoiis layer 15 mm. thie.k 
l)enetrated by th(i whitened leaf bundles; secondary wood 2 cm. thick, 
consisting of two nearly equal rings, the outer white, the inner black 
or daik bine in the only S])e(amen known; medulla 0 cm. in diameter, 
dark, tinc graineil and homogeneous. 

This spe<d(\s is based on th(‘ singhi s[)e(amen, No. 101, of the Yale 
collection Irom the dlhuddiawk locality, which is somewhat h‘ss than 
half ol* a trunk that divided along a vertical i^lane from top to bottom 
almost as smooth and even as il’sawn through by a gang saw, eximsing 
the interior in an admirable manner. Its only aftinities are with 0. 
jxiyuri, and the specimen, though smaller, has a remarkable r(‘semblance 
to No. 5 of the W S. National Museum, which was (iut through on th<^. 
sanui ])lane as this specimen. The rescnnblance is, however, more 
ai>i)ar(‘iit than n^al, and the descending leaves, and csjjecially the 
invcrt(M s(^ars, clearly exclude it from that si)e(;ies. Add to this that 
no s])ecimens of ( 7 . pajfvri have Ixmoi found dsewhei(i than in the orig- 
inal Miiinekahta, locality, and tin* impiobability of this belonging to 
that spc<aes is v(n*y great. It is too iierfect a si)e<amen to class as 
undeterminable, and there seems no course left than to treat it as con- 
stituting a new speci(*s. 

» 

CYCADEOIDEA INSOLITA, new species. 

Trunks medium sized, unbramduxl, somewhat ellipti<%al in cross 
section, siibcylindrical or subconical; rock substance light color<‘d, 
moderately hard and heavy; height ol* trmdvs 30 to 10 (un., diameter ‘>0 
to 35 cm., girth about 1 met(‘r; organs of the armor iieaTly horizontal; 
leaf scars irregularly distributed ov<‘r the surface, very variable in size 
and shape, rhombic or subrhombic, in the latter case having the more 
acute angle above and the mon^ obtuse one below, that is, the oi)j)osite 
of the normal (‘ondition, 15 to 25 mm. wid<‘, 8 to 15 mm. high, sometimes 
empty to some depth, but in some such cases the summits of the leaf 
bases showing th(‘ vascular bundles in the form of little rods or jiins 
projecting upward and 1‘orming a row all around the le<af bases close to 
the margin with othei‘s near the center, about 18 to each h‘af; leaf 
bases sometimes projecting in the form of small cones, in which cases 
the bundles can be seen either as black dots or as little protuberances 
around the sides of the cones; ramentum walls thin but variable, 1 to 
4 mm., firm and sharp on the edges of the scars, grooved along the 
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iiiiddic; rein()dn(‘tivo or^jms abniidant, disturbing the i>liyllotiixy, 
tending to congregate and blend together, jiresenting a rough surface, 
usually projecting, rather small and with few bract scars; armor 4 to 
0 cm. tiiick, cortical parenchyma 2 to 2 cm., librous zone 15 to 30 min. 
with two or three rings, the outer either preserved and showing fine- 
grained structure or much decayed, in either case conspicuously par- 
titioned off by the medullary rays, the others also showing woody 
wedges; medulla 8 by 12 cm. in diameter at tlie base, enlarging upward, 
hard and homogtuieous in structure. 

This species is founded on two specimens in the Yale collection, ]STos. 
50 and G4, chiefly the latter, No. 50 being only a small fragment. The 
characters can not be forced into any other species, especially the 
inverted leaf scars and the peculiar habit of the vascular bundles in 
the pctiole.s. In No. 33, which is a branch of a trunk of the tyx>e of 
No. 11, and has been referred to 0. marshiana, this latter peculiarity 
is nearly repeated, but this happens in no other specimen of that 
species. 

No. G1 is the lower part of a trunk irregularly broken across the top 
and down one side to near the middle. The apex is therefore unknown. 
Jt is this specimen that has furnished all the external characters, but 
No. 50 shows precisely the same (diara(ders, so far as it goes, and adds 
somewhat to the knowledge of tlie internal }>arts. No. G4 weighs 21.05 
kg. and No. 50, 3.20 kg. 

CYCADEOIDEA OCCIDENTALIS, new species. 

Trunks medium sized, conical or ellipsoidal, simjde or with a few 
small secondary axes, well silicified, moderately hard and heavy, red- 
dish brown without, dark or nearly black within; organs of the armor 
gciicrally ascending; pliyllotaxy not traceable in any of the specimens; 
leaf scars subrliombic, variable in size, IG to 25 mm. long, 10 to IG mm. 
high, usually tilled by the leaf bases; bundles not visible; ramenta- 
ceous interspaces thin, less tlian 2 mm., roughened without, white 
within, contrasting strongly with the black petiolar substance in longi- 
tudinal section; reproductive organs rare, slightly protruding, usually 
having remains of the organs preserved, occasionally decayed so as to 
leave o])enings, obscure from without, distinct in sections longitudinal 
to them, penetrating to a depth of G cm.; the substance above the 
fruit light colored; fruit dark, elliptical or ovate, nearly homogeneous 
and showing no structure, subtended by strong involucral Imacts and 
crowded by a mat of chaff probably consisting of the summits of the 
interseminal scales, seeds not detectable; armor 5 to 8 cm. thick, 
irregnlaily Joined to the woody axis, the outer or parenchymatous 
portion of which to a thickness of 3 cm, is more or less decayed in 
most of the s])eciinens, tiic fibrous zone divided into two rings each 
about 15 mm. thick, the innermost very firm and fine-grained, its inner 
wall (exposed in two specimens) regularly marked by the scars of the 
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iiiedullary rays, the sears eousistiiig ot coiispienous clougated depres- 
sions arranged in longitudinal rows at ecpial distances (1 cm.) from one 
anotlicr; the sears nearly the same distance one above another but 
alternating so as to form diagonal rows crossing the vertical ones at an 
angle of nearly 450 * inner face of tiie second ring of wood (exposed 
over a small area in one specimen) nearly smooth but faintly striate in 
a horizontal direction, marked witli smaller, more distant scars; 
medulla (i e])resented only in one small disk-shaped specimen from near 
the top of a trunk, and here thoroughly crystallized) scarcely known. 

Four of the fragments i)icked uj) by me belong to this species. They 
are Xos. 11, 12, 17, and IS. No. 11 is a large block weighing over 7 
kg., showing considerable of the external surface, which is not very 
clear. Portions of it have been detached and cut in several directions 
to show the internal structure. IMost of such characters above given 
arc derived from this source. No. 12 is a very small piece, consisting 
entirely of the fibrous zone of wood, of which it shows the inner wall 
with the scars identical in character with those of No. II, of which it is 
probably only a detached fragment. No. 17 is a crescent-shaped frag- 
ment from a small trunk and weighs 2.27 kg. It apjiears to have come 
from near the top of the trunk. No. IS is a thin, horizontal zone or 
disk from near the top of a small Irnnk. The internal portion is much 
crystallized. 

CYCADEOIDEA JENNEYANA Ward. 

1891. Cjfcadeoldvit jcnnnjuua AVahd, Proc. Uiol. Soc., Washington, April 9, 1891, IX, 
p. 87. 

Trunks large and tall, attaining a height of 130 cm., cylindrical, 
little compressed, 2)0 to 50 cm. in diameter, the girth reaching over a 
meter and a half, firmly silicitied, more or less chalccdonized or opalized 
within, very hard and heavy, light brown or reddish externally, white 
or reddish, somctihies black within; organs of the armor horizontal 
except near the summit; leaf scars arranged in intersecting spiral 
rows, those passing from left to right making an angle of about 40° 
and those from right to left of about 50^ with the vertical axis; scars 
subrhombic to subtriangular with mostly rounded angles, sometimes 
kite-shaped, large, 20 to 30 mm. wide, 12 to 25 mm. high, partially or 
wholly filled with the remains of the leafstalks; vascular bundles in 
the petioles arranged in an imperfect row all round near the margin 
with other straight rows, or somewhat scattered in the interior, 
numerous (forty were counted in one cross section), circular, elliptical, 
crescent-shaped, or kidney-shaped in section; ramentaceous inter- 
spaces very thick but somewhat variable (0 to 13 mm.), sometimes 
roughened or irregularly affected by small pits representing bract 
scars, a line of which may run through the center dividing the walls, 
or by cracks which divide them into plates or small partitions; repro- 
ductive organs numerous, large, and well developed, often protruding, 
sometimes cavitoiis, scattered over all parts of the surface, axillary to 



NO. 1141. 



217 



FOSSIL CVCADS FROM TIIF HLACK UILLS^WARD. 

tlie leaf scars, wliosc sba])e and order tliey distort, elliptical in outline, 
lio to 40 inni. in a liorizoiital and 38 to -0 inin. in a vertical direction, 
snnonnded by concentrically arranged seinilnnar or somewhat tri- 
angidar bract sears which are sometimes coiitimied in a horizontal 
direction, converging and blending with the rows dividing the walls, 
the central portion when exposed at the margin of a fracture taking 
the form of an elongated cylindrical spadix or frnit, which, seen in 
cross section, proves to he made npof four large organs which seem to 
contain two axes, and seen in longitudinal section, to constitute a con- 
vex receptacle from which arise seminifeious peduncles (or lilaments) 
and interseminal (or interstaininate) scales, the seeds (or anthers) 
having disap])eared leaving a region of amorphous decayed tissue 
occu])ied by the matted prolongations of the chaff; armor S to 9 cm. 
thick; liber zone very indistinct; corti<*al parenchyma 3 to 4 cm. thick; 
fdnovascular zone about 2 cm., without visible subdivision into rings; 
medulla slightly ellii)tical, the major diameter 10 to 17 (*m., the minor 
13 to 14 cm., black and cherty in all thesi)ecimens, showing no structure, 
giving off rays which may be seen ti’a versing the woody (*ylinder. 

The above description is based mainly on two large trunks, or parts 
of the same trunk, which, through the intervention of Professor Jenney, 
were generously loaned to the Smithsonian Institution by Dr. V. T. 
IMcGillicuddy, director of the State* School of IMines of South Dakota 
in Kapid City, where they had been dejmsited. There are many rea- 
sons for believing that these two ])ieces belong together, and, with a 
small missing intermediary piece, constituted a tall, cylindrical trunk. 
One of the pieces, about 40 cm. long, represents the true base, and the 
other, 58 cm. long, the true summit. The former is scarcely worn at all, 
while tlie latter is deeply eroded all round as the result of having been 
long exposed to adverse influences, probably by having lain in the bot- 
tom of a gulch. It is therefore (‘considerably smaller than the normal 
diminution ui)ward would require. The difference ai)i)Iies, however, 
wholly to the exterior, and the medulla and woody cylinder are no 
smaller than would be the case in an entire trunk at different heights. 
After a careful examination 1 have arrived at the conclusion that if 
they are parts of one trunk it would only indicate the loss of about 
30 cm., which would give a total height for the trunk of about 130 cm. 

Only two other tall, cylindrical si)ecies of Gy(.*adeoidea ai e known to 
me, namely, the (7. e.rrelsa^ described below, and the 6\ (fiijmiica of 
Seward from the Purbeck beds of Portland. ‘ Specifically, of course, 
C. jenneifnnn is very distinct from both of these, but in its straight, 
erect habit it somewhat resembles G. (jUfantea, It is inindi less com- 
jiressed laterally, and if my conclusions are con ect as to the amount 
missing between the two sections, it was taller by 11 or 12 cm. ]\Ir. 

*A. C. Seward, on Ctfcadcoiden ghfcniica, a new Cycadean stem from the Piirlieck 
beds of Portland. Quart. Jouru. Geol. Soc. Loudon, Feluniary, 1897, LIII, pp. 22-39, 
pis. i-v. 
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Seward docs not state tlic wci.t^ht of Ids sjicciinen, but if tlic material 
at all resembles that of all other cycads from those quarries its specific 
gravity is low and the weight would be small in relation to the bulk, 
lie states the girth of the specimen at 107 cm.^ while that of G, jcnneijana 
is very uearly loO cm. iUoi e exactly, the lower piece, measured at the 
mi(hllo, is 129.54 cm., while the u]>per piece, both at the lower end and 
at the middle, measures 107 cm. Tlie difterenee, as explained above, is 
(ddclly due to erosion of the surface of the latter. The lower piece 
weighs 05.20 kg. and the upper, 80.18 kg., a- total of 181.44 kg. The 
entire trunk must therelbre have weighed nearly 250 kg., which would 
have given it the third raidv, from this point of view, among the fossil 
eycads of the world. 

The (piestion whether there arc any other specimens in our collection 
that belong to the same species is a more dillieult one. In 1808 I vis- 
ited the spot where the lai‘ge trunks were originally found. I was 
ac(*om]ianied by Trofessor and IMrs. denney, and wo took with us as 
our guide Mr. Gilbert G('t(*h(‘ll, of Rapid City, who said he helped load 
the specimens into the wagon in 1876, in company with Mr. Lecdy, who 
had discovered them some time earlier, but who was no longer in those 
parts. i\lr. Getehell showed ns the locality, on the ranch of a iMr. 
niack, 2i miles north of Rlackhawk. No other fragments were found 
by any of our party, although we all searched diligently for several 
hours and collected a large amount of silicified wood. We were told 
at the ranch that a man named IMcRrido (not Professor IMcRridc, of 
course) had been in the region and had gathered and taken away all 
the sj)ecimens he could find. 

Later in the summei’, when I was iu California, Professor Jenney 
learned the whereabouts of IMr. IMcBride, who was then in Deadwood, 
and i)urchased two Iragments of (‘ycads from him that he said (*ame 
from that lo(*alH:y. lie also purchased two other fragments from a man 
named Stillwell, in Deadwood, also as he was informed, from the same 
place. All these he sent to Washington, and they constitute a part of 
the cycad collections in my hands. 

ITpim cai'cfnl examination of ail four of these fragments I conclude 
that there is nothing to negative the supposition that three of them 
belong to the same species as the large trunks, and 1 have accordingly 
included them under Cjjcadeoidea jennrymia. They were numbered in 
the collection as: lAIcBride Fragments, Nos. 1 and 2, and Stillwell Frag- 
ment, No. 1. 

These fragments are irregular and not well preserved, but they evi- 
dently came from large trunks, and all the characters that they show 
agree substantially with those of this species. As they come from the 
same locality, and as a portion of the great trunk is missing, I have 
examined them carefully to see whether they might possibly belong to 
that trunk, but I lind no evidence of this. These fragments weigh, 
respectively, 12.25, ll,o4, and 7.26 kg. 



NO. 1141 



FOSSfL CYC ADS FROM THE FLACK HILLS^-WARD. 



219 



A few (lays after visiting*’ tliis locjility on Black’s raiicli I ^Yas in Hot 
Springs, and purcliased a number of fragments of cycads from a dealer 
named riomer Moore. Two of these, which fitted together, forming a 
block Aveighing a little more than 7 kg., evidently belonged to a very 
large trunk, and these show a number of characters which agree with 
tliose of C. jenncifana,^ In fact they very closely resemble the Stillwell 
Fragment, ^o. 1, so that whatever is done Avith the one must bo done 
also Avith the other. Mr. Moore thought that these specimens came 
from the ]\Iinnekahta region, but Avas uncertain as to their source. 
They certainly differ specifically from any of the material from that 
region, and agree substantially Avith most of that from Bla(‘.k’s ranch. 
I shall therefore include them under jenneifana, 

I had in hand two small slabs belonging to the AVoinan’s College of 
Baltimore, i)urchased in Germany by Dr. John F. Gouchei', president 
of that college, and sent over, along Avith the BibbiiFs collection, from 
JMaryland. Dr. Gouclier informed me that when he purchased these 
fragments he Avas told that they camei'rom the Black Hills in America. 
1 can Avell believe this, as, so far as they go, they are substantially 
identical Avith the material from Black’s ramdi, and I am obliged to 
refer them to the present s|>e(U(’!S. They ('oiitain none of the Avoody 
cylinder, but are confined to the armor, of which th(\y show a thickness 
i^f 3 to 5 cm. The exterior is obscni’e and closely resembles the Still- 
well Fragment, Xo. 1, and the Homer Moore Fragment, but the inner 
face is cait and polislnnl in a direction transverse to the leaf bases, 
wlii(di are beautifully shown, and also in the o]>posite direction, show- 
ing the organs in longitudinal section, l^huiting axes are also thus 
exposed, and much of the above des<a’ii)tion relating to the structure 
of these organs is deri\’ed from a study of these sections. J have no 
doubt that the other specimens, Avhen similarly cut, as they Avill be 
eventually, Avill furnish the same (diaractcrs. In fact, they can uoav be 
less distinctly seen on a number of fractured surfaces. 

These specimens bear the labels of the ^Museum of the AVoman’s 
College, Xos. 1501 and 2128. The former Aveighs 532 grams and the 
latter 489 grams. They are exactly alike in all essential respects and 
may Avell have belonged to the same trunk. 

In the Yale collection there are 21 specimens that appear to belong 
to this species. These are Xos. 81, 87, 88, 90, 91, 93, 90, 97, 98, 101, 
102, 108, 109, 111, 112, 113, 111, 115, 110, 120, 121, 124, 125, and 120. 
It will be observed that all but the first two of these came Avith the 
two last invoices, and arc from the BlackhaAvk region, the same from 
Avhidi the original type of the State School of Alines was obtained. 
The two reported from the Minnekahta region, Nos. 81 and 87, also 
belong to this species beyond a doubt. No. 81 consists of eight small 
fragments, Avhich all fit together and form an irregular segment from 
a large trunk similar to those belonging to the State School of Mines 
of South Dakota, Indeed, they might have belonged to the supposed 
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inissiii^U' portion of the tall trunk Avbicli those two pieces are believed 
to have so nearly constituted. The eight fragments together weigh 
9.5 kg. 

No. 87 also consists of a number (five) of small fragments that can be 
built up into a segment of a trunk, and altogether weigh 7.G kg., but 
these do not so elosely resemble the type specimens. Still, the charac- 
ters they possess are those of this species. Professor ]\Iarsh thought 
that these sp(‘ciniens came from the Blackhawk locality, but ]\Ir. Still- 
well, from whom they were purchased, states that they were obtained 
5 miles southwest of Minnekahta station. This agrees closely with the 
original locality. 1 am disposed to believe that there has been some 
mistake, and that these parti(*ular specimens are, after all, from the 
Blackhawk region. 

Of the other 22 from the Blackhawk region Nos. 91, 113, 120, and 124 
are somewhat doubtful. No. 91 has a large terminal bud, 8 cm. high, 
ellii>tical in cross section, and 15 by 20 cm. in diameter, studded with 
polygonal bract scars, 5 to 8 mm. iu diameter, fdled with the bases of the 
bracts or small leaves matted together and exposed on the sides of 
the terminal bud which have snftered from erosion. I have not included 
this bud in the description of the speeies on account of doubts as to the 
true affinities of this specimen, which, if it belongs here, is the only one 
iu which the bud is ])reserved. The surface is so badly worn that all 
the reliable charactei's are obscured except that iu general shape the 
S]>ecimen agrees with others of this species. The scars are large and 
the walls thick, which further confirm this supposition. No. 1 13 is also 
badly worn and metamoriihosed, but probably belongs to this species. 
It is a fine trunk, nearly complete, 55 cm. high, and weighs 91.17 kg. 
No. 120 is an interesting specimen, and shows a great number of large 
fruits which stand out, having resisted the deep erosion of the surface. 
No. 124 is a nias^ of quartz and only a fVagnient, but in all probability 
came from a trunk of C.jcnncyana, 

The lest of the specimens, though mostly fragments and segments 
from large trunks, are not doubtful, as they show surface characters in 
all cases which are distinctive. Several, however, are fine trunks. 
No. 101, though ill three sections perfectly fitting together, is an almost 
perfect trunk, la terally compressed, 97 cm. high, and weighs 183.71 kg., 
which is a little more than one kilogram heavier than both ])ieces of the 
type specimen from the State School of Mines of South Dakota. Pnf br- 
tnnately the surface is badly worn and the most important characters 
are obscured. No. 102 is the lowei* ])art (3(> cm.) of the largest trunk 
of the species thus far known. It is nearly circular in cross section, 
has a diameter of 47 cm. and a girth of 150 cm. Its surface is also in 
a fair state of preservation. No. 121 is a similar but much smaller 
basal portion. No. 115 is anomalous in many resi)ects and might have 
been included among the doubtful cases. Though in two pieces it is 
nearly complete and weighs 87.77 kg., having a height of GO cm. and a 
girth of lOG cm. Some of the leaf bases are horizontal, while others 
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lire stroiij»ly dediiiecl. The latter are all on one side below the middle, 
and in the cavse of certain abnormally small but stron.ely projecting 
leaf bases there is the additional peculiarity that they are converted 
into impure opal or blue (piartz. No. 110 is also a fine, nearly complete 
trunk 40 cm. high, 42 by 30 cm. in diameter,' 120 cm. in girth, and 
w(‘ighs 85.73 kg. 

CYCADEOIDEA INGENS, new species. 

Trunks large or colossal, ellipsoidal in form, thickest at the middle 
jiart, diminishing and more or less rounded off at both base and sum- 
mit, slightly ellii)tieal or nearly circular in cross section, unbranched or 
with a few small secondary axes in the form of i)rotuberanccs, usually 
of a dark (*olor, hard consistency, and high specific gravity, attaining a 
maximum height of 85 cm., girth of 170 cm., and weight of over 300 kg.; 
organs of the armor slightly declined near the base, horizontal in the 
middle i)ortion, ascending above, and erect at the apex, i)roducing a 
large terminal bud consisting of the bases of somewhat flattened leaf- 
like bracts or scales; leaf scars arranged in two sets of rows i>assing 
s])irally round the trunk, intersecting each other, and forming each a 
ditferent angle with the axis, those passing from left to right forming an 
angle of about 35^ to 45^, while those passing from right to left form an 
angle of 5(P to (10^; scars large, 35 to 50 cm. wide, 20 to 35 cm. high, 
peculiar in shape, the lateral angles drawn out into shai*]) points by the 
incurving of the sides, the vertical consisting of mere curves, varying 
from this to simple gibbosity; leaf bases always present filling the 
scars and often projecting, presenting either plane or slightly convex 
surfaces; vascular bundles in one row closely set together and very 
near the margin and an irregular ring at the center inclosing an empty 
space; ramentaccous interspaces thin, 3 to 10 mm., scaly or laminated, 
sunk below the leaf bases formiiig grooves on the surface of the trunk, 
often white in color contrasting with other parts; reproductive organs 
abundant especially in the upper part of the trunks, very difterent from 
the leaf bases, usually large, elliptical, 5 to G cm. wide by 3 to 4 cm. 
high, sometimes solid and projecting, but usually with an oi)ening at 
the top or cavitous and crater-like, surrounded by numerous bract scars 
filled with tiie bases of the bracts which are usually narrowly triangu- 
lar or nearly Hat; armor 5 to 10 cm. thick, more or less clearly mai*kcd 
off from the underlying tissues; corti(*al parenehyina 3 to 4 cm. thick; 
zone of secondary wood 4 cm.; medulla 10 to 20 cm. in diameter. 

A perfectly well characterized species, differing entirely from any of 
those based on specimens from the JMinnekahta region. It is also very 
distinct from C. jenneyana^ which is the leading form of the Blackhawk 
region. Still this species is also common there, and is represented in 
the collection by eight S])ecimens, namely. Nos. 02, 04, 00, 100, 103, 117, 
122, and 123. No. 100 is taken as the type and is the next largest 
cycadean trunk known in the world, weighing 303.01 kg. It slightly 
exceeds in height the U. S. National Museum type of (7. colossalis^ 
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having' a iiiaxiimnn Icngtli of 85 (an. Its diameters are, res])C(5tively, 
G2 ein, and ID cm., and it lias a girtli of 170 cm. Hut like all otlicr 
speciinons of tliis siiecics it diminishes in siz<5 toward each end and is 
somewhnt barrel-sha]>ed.* Nos. 105 :md 117 re])i*oseiit the lower ]>art of 
two otiier lar^e trunks, and the siiinmit is reiircsented only in No. 100. 
No. D1 <‘oni(‘.s next in point of interest in alfordiiiiL;’ most of oui‘ knowl- 
edjjfe of the internal structure of the species, including tlic markings 
on the medulla. No. 125 is also instructive from this ])oint ()f view. 
The rest arc tragments, but all add to the complete conception of the 
si>ecies. 

The Ibrin of the leaf scars is imitated very closely by two other 
s])ccics, one ol' which, (J, foymoHa^ is rei)resented by only one siH'cimcn, 
No. 8D. The other is 0. .v/////rc///, and this is made very clear by the 
new material added by the specimens last sent from the Hlaekhawk 
l egion by ]Mr. Wells, es[)ecially No. 105. In both these cases, however, 
the scars arc much smaller, and this is jiarticularly the case with 0. 
sfilltvcUi, 

CYCADEOIDEA FORMOSA, new species. 

Trunks of moderate size, short conical, unbranched, dark brown, 
nearly black within, of averjige siiecilic gravity, about 25 cm. high, 
nearly 50 cm. in diameter and having a girth of somewhat less than a 
m<‘t(U'; organs of the armor, even the lowest, somewhat ascending 
with a uniform angle; leaf scars arranged in two scries of spiral rows, 
those of both series making an angle with the axis of about oO*^; scars 
large for the size of the trunk, peculiar in shape, the lateral angles 
very shai*p, the vertical ones veiy obtuse and rounded, the bounding 
sides usually curving downward and upward on the right and left 
causing the scars to be drawn out laterally corresi^onding to wings of 
the petioles, lower side more i>ronounccd than then])pcr in such a man- 
ner that a line joining the lateral angles divides the scar into unoipial 
areas, varying to simply gibbous by the absence of the above described 
curves; distance between lateral angles 25 to 50 mm., that between 
highest and lowest points 10 to 20 mm. ; leaf bases always present, usu- 
ally i)roJecting somewhat, sometimes nearly J cm., outlines definite, 
conforming to shaiie of scars, exposed ends presenting surfaces that are 
exactly s(piai*e or tangential to the trunk, never convex nor concave, 
smooth but not polished, covered by a diaphragm representing a natu- 
ral plane of disarticulation, this layer, however, sometimes removed, in 
which case small projecting points are irregularly scattered over the 
surlace of the leaf base; outer row of leaf bundles \ ery close to the mar- 
gin, faintly visible at the ends, more clearly as striae on the eroded 
sides of projecting leaf bases; ramentum walls thin, I to 5 nun., thicken- 
ing at the angles, sunk below the petioles and usually separated from 
them by a crack, dull colored, loose in structure and somewhat pitted, 
hnving the appearance of cracks filled with mud or extraneous matter; 
reproductive organs numerous and well marked, occurring at all points, 
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blit teiidiii^^to an arrangement in vertical rows one above another with 
a trend diflerent from that of either of tlie rows of leaf seai s, project- 
ing beyond the leaf bases to which they bear no l eseinblaiice, rounded or 
elliptiealj 3 to 0 cm. in diameter, never cavitons, usually exhibiting 
concentrically arranged scars, the (*irciilar central portion inclosed in a 
tube surrounded by involncial bract scars occupied by the bases of the 
biacts which ]>roJect in miniatme imitation ol’ the leaf bases, the cen- 
tral jjortion .sometimes occupied by small cylindrical bodies or rods 1 
mm. in diameter and 1 to 5 nun. long, consisting of nearly pun* (piartz; 
armor 5 cm. thick, definitely separated from the axis by a porous liber 
zone of a|>i>reciable thickness; cortical paienchyma lo mm. thick; sec- 
ondary wood 4 cm. thick consisting of two distinct rings of about (‘(jual 
thickne.ss seiiarated by a peculiar scolloped line, apparently (caused 
by the convex edges of woody wedges 5 mm. thick separated by thin 
medullary rays; medulla 1) cm. in diameter, somewhat heterogeneous 
or chambered in structure. 

This si)ccies is rei)resented by the single specimen No. 80 of the Vale 
collection. It has close aflinities on the one hand with 0. and 

on the other with 6'. siUln'dli^ while all these are related to C, mebridei^ 
but it is im[)o.ssible to refer it to any of these species. 

CYCADEOIDEA STILLWELEI, new species. 

Trunks small, cylindrical, or more or less laterally compressed, 30 to 
10 cm. high, 15 to 25 cm. in diameter, 40 to 70 cm. in girth, reddish or 
light colored externally, cherty, llinty, or more or less agatiz(*d within, 
simple, or bearing a few small branches in the form of projections or 
protuberances, short conical at the summit, with a natural depression 
at the a]>ex, studded with small polygonal scars and a gentle swelling 
at the center; organs of the armor neiirly horizontal ; leaf scars arranged 
in two scries of spiral rows, tliose from left to right making an angle 
of 40^ to50'^, tho.se from right to left of 30'^ to 50^ with the axis of the 
trunk; leaf scars normally almost exactly rhombic or diamond-shaped, 
but with a tendency on the one hand to the rounding of the vei tical 
angles and on the other to the incurving of the sides so as to exaggerate 
the acuteness of the lateral ones, this sometimes very marked; s<‘ars 
small, 20 to 25 mm. wide, 15 to 20 min. high, occasionally almost as 
high as wide, the lateral diagonals about horizontal ajul the vertical 
ones pcri)endiciilar to them, or vertical; leaf bases always present, lill- 
ing the scars, often ])rojecting, sometimes considerably, the petioles 
disarticulating at several different points by means of a diaphragm 
which forms a thin layer over the exposed summits, the occasional 
absence of which leaves a rough spongy or porous structure; vascular 
bundles arranged in two rows, one near the margin and imrallel to it, 
the other forming an elliptical ring at the center 3 by 4 mm. in diam- 
eter, both rows usually appearing in the form of deuti(*uhUe ridges: 
rainentaceous walls very thin, 1 to 2 mm., often sharj> at the surface. 
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lly sunk h(‘,lo\v llh* l)Ji.s(‘,s lormiii”' ^roovM^.s nr iUm'ii rlnimlMM’S 
1 h'1\v(‘(‘ii Micm, 1 li(^ siirrjHM^ t iKTororn rniisisl iii^' cJiirlly nl' (lir hitler, in 
lli(^ mnr<^ ;i,lmorin;il (ornis oT seji r (l(‘S(!ril»in;L^ :i <loiil)l<‘ e,ui v:il ;m(l 
linvinj.;' ,snine\vli;i I- I li (5 sli;i | mmH‘ : i ‘‘ line, nC l)e;iiily, ’ in |Knimimslii|> nr 
nm^ oT (1 m‘, |nirks of :i I’niihl hist cross nr “ swnsj ien,’’ snim‘l iiiies, how- 
ev(‘r, |nni(S‘.l so ns to le.ji V(^ n, ^I’noN'e. nmiiml I he, niit(‘r e(l^<* nl’ l h(‘, 
e, nil vex siiininils nl’ lh(*, lenl’ l»ns(‘.s; reprniliiel i\ nr;;’aiis lew, iinnci 
iiimierniis on tin*. nnrroN\(‘r sides nl’ I1 k‘ I riiiilv, disposcsl sniiiewliut in 
rows nr (diniiis, ;*en(‘,rnily pnrnllcd In lh<5 axis hnt soinetinins niniiin^' 
roMiid lh(^ trunk, more nr I(^ss e,onl i*;iinns, (n)nsistin^‘ of protnlxirnnees, 
sniiM‘ rising;’ nhnve tln‘ hi^li(‘st h‘,nr h;iS(‘S, elosisl, nr mnr<^ ennininiily 
n|uni nl tlie, top, snincdiines eni ler-lik<‘- but ^eiiernlly IrniientiMl, present- 
ing nil irn‘^nlnr snrlhiie wilh nnnnnnns pits nr pnr(^s at the (nniter 
siirrnmnbsl by brn(*,t senis whiidi nr<‘, sniiHdinies <‘inpty, but iisiinlly 
oeeiipied i)y ih(‘. bnsc^s nl’nnrrnwly triangular or Ihillisli liraets prnje(;t- 
iii*;* and sipiaridy trnnenied wit li tliin interspace's in ininiatiin', iinitntinii 
nl’ IIh‘ hvat bnse^s; armor inneh thiedem* on tin' nnrrnwc'r tliaii on tlie 
brondei' side's of I h(‘, trniik, .’I In b ean. thielc in the' re>rnie‘r niiel U to b 
ean. in the', hitler ease', e;li‘nrly niiel ele'linite'ly ninrke'el e)ir I’rnin tin', we»e)dy 
axis by a, e'anibiiim bin*; e-nrlienil paremediynni In In ‘JO mm. Ihiek; se'c,- 
niielnry wnnel /one* 10 In JO mm., ve*ry line'-^rniin'el aiiel eh'arly marke'el 
nil’ rrnm the^ last; nn'elnihi snnnnvhnt e'llipl ienil, n lo 8 ean, in eliamele'i*, 
marke'el on its e'xte'rnnl siirraes' by I'ows of small rheimbiei preije'ctieins 
e>r a dark enlen* te'ianinal in^’ in small lnii;.;‘il iielinal ridii^'es re'.present in^‘ 
the* origin ot the^ iin'elnllary rays. 

ddie small, (‘,ylineli'ie,al ses'tinn eif a trunk aeapiired thre>ii^h brnl'e^ssen’ 
.)(‘nin‘y\s ini e*r\’('n I ie)ii I’rnm l\lr. b. W. SI ill we'll, nl’ I )e'aelwe)nel, (5xhibit(‘el 
se> immy {^emel ediaraedea’s, all elilleremt rrnm those*, eiT any e)t ln*r spe'ea'mein 
in the* H. S. Natiemal iMiiseMim e'olle'ed inn that before I hael sex'ii llni 
Yah' e,nlle',e‘l ioiij in l’ae*t lon^ ])e'l’ori*. it was made*, I hael d(‘.se*rib(‘d it 
as a wi'iW spe'ea'e's a, ml naine'el it tor IM r. Stillwe'll. It was rei)orle'el to 
ha\’(' be'eai round in the', lllackhawk re'^ion, ainl there* is eveay re'asnii t<e> 
b(',lie‘.\ e'- that* sne'h was tlie^ e^ase*. 

d'lie* VhiJe^ e‘oll(‘e*l ion e,ontains six spe*einiens ed’ this spe*,ei(is, e*aeli of 
which adds sound, liin^* to oiir kimwled^^emil’ it,. Tln'se*, .are*, Neis, 10, .‘>0, 
r>0, 105, 107, and 1 10. ddn* lirst tlire*e^ of the*se piirpen t te> come, rre)in Uio 
IMinnekahta, re'^aon, whiles I he ot hers are* ee'rlainly rre»in the IMaedchawk 
re'uion. I'ln^ lirst nl’ these*, is senne'what smaller than the type*, and has 
inair its summit twe> small branehe's. ddie h'af sears are^ normal aiiel 
etonlirm my sns|Hedon that tln^ pe'cailiar I’orm whiedi Ihe'y have in the* 
en i^inal spe'e'ime'ii is ehie lo laleral <amipr(*ssion. It weij^hs nearly 5 k.u\ 
Ne). .‘»0 r('j)i('se'nts the iippe'i* part ol’a trank ot’exjielly the> same eliann*- 
t(*r as the^ Stillwe'll spe'eime'ii, bat with Ihei eaile'r paits all worn away. 
The* summit, Imwever, is iK'i l’e'el. d'he transverse IVaediire', has sapplie*el 
a nnmbe'r ol’ otherwise missing e>r imperl’eiet eharaeders. 'I'liis spe*edme*n 
we*i<;hs 8,17 k^*. Ne>, 50 is lar«»*er and e'litire I’renn base^ lo summit, bat 
bredeem in two near the*, mielelle. It is very elliptical in cross seetion from 
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laU'iiil tMjiiipres.sion, badly woi ii like tiMi others, and has a slab sealed 
oir from (me sid(i, exposing the outer surface of the medulla and eorre 
sponding inner wall of the woody zone. This sj)eeimeii is .TJ (;m. Ijigh, 
15 l>y 20 (an. in diameter, and lias a girth of 51 eni. Its elliptieity is, 
liowevei*, exaggerated by the greater erosion of tlie (hit sides. 1 1 weighs 
12.7 kg. 

No. 105 is only a section, weighing 12.8 kg., with base and summit 
wanting, also a pic(te from one side, part of which was saved, but tlui 
l>art that lemains shows the outer surfa(Mi in the most p(afect state of 
preservation, and miieli of the above (i(^S(a•il)tion of the phyllotaxy, 
half scars, peticdcs, vascular bmidies, rameiitum walls, etc., is derived 
from it. No. 107 is also an exci^ediiigly interesting specimen, weighing 
0.07 kg., and is especially valuable as showing the tiue bas(i. It is 
obli(iuely broken through from the top to near the bottom, but one side 
shows the Hj)iral rows of leaf scars. No. 110, although larger, weigli 
ing 11.20 kg., is not as well preserved, but also shows the base, which 
is slightly comaive. 

lJj)ou the whole, this spe(ii(as may be regarded as one of the best 
cliaractei’ized of all that have been based on cycadeaii trunks alone; 

CYCADEOIDEA EXCELSA, new species. 

Trunks tall, compressed-cylindrical (only specimen known 01 cm. 
high and truncat(id), with an enlarged Imse, 112 cm. in cinmird’erence at 
the base, 80 to 00 cm. at all other points, light ash colonid without, 
whitish or liluish within, soft externally, line- grained inside and mod 
eratcly hard, with the specific gravity rather low, unbranched but 
nioie or less irregular, crooked, zigzag, and inclined; organs of the 
armor horizontal, oi* at right angles to the axis; leal* scars disjiosed in 
two seri(3S of si>iral intersc^cting rows, those from lei't to right making 
ail angle of 20^, those from right to left of 50"^ with the axis; s(airs 
imperfectly rhombic or rectangular, the diagonals 10 to 25 mm., tluj 
lateral angles nearly alike, the vertical ones usually nulik(?, tlie ui>|>cr 
consisting of a deep but obtuse sinus, the low(U‘ also obtuse but rela- 
tively shallow, sometimes reduced to a genthj coiuiave curve Ibrmed by 
the two lower sid(is; leaf bases generally jireserved to within 2 cm. of 
the surfac(j, disarticulated at a natural Joint, its snrfa(M 3 even and con- 
vAiVii but roughened and alfected by many small dots of a dark color, 
irrcgulaily arranged, perhaps representing gum ducts, and some large 
l>its wldeh may have (contained leaf bundles; ramenta(‘eous walls thin 
and frail, 1 to 2 mm., of a light (;olor within contrasting with the 
darkia* leaf bases, thiiikened at the aiigh^s and more or less (M)inpound, 
with a few small pits re|>rcsenting scars of bracts or jierulae; n^pro- 
ductive organs numerous, usually solid, harder than the lemaiidiig 
parts, hence often projecting from the erod(id surfaces, of dilferent siz(is, 
the smaller ones ]>robably abortive and occupying angular spac(is 
among the leaves, tlie walls dividing and surrounding them, circular in 
Proc. N. M. vol. xxi 15 
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section, willi oi* without biuet scars, tlie larger ones lyin^ in iiiter- 
i u})tc(l rows running* in the same (lir(‘ction us tliose of the sears which 
tliey crowd and distort, ellii)tical in section, tlie longer diameter beinj;' 
aloni 4 ‘ the line of tlie rows, 1^5 mm. by .'J8 mm. in diameter, usually solid 
(‘xcept their ron^hened extremities, sometimes ojicn or cruter-like at 
the summit, a few solid and cylindrical (one of which has been detacheil 
and will be sliced for microsco])i(‘ sections); armor t to 7 cm. thi<‘k, 
sejia rated from the axis by an even line; iiarenchymatons /one 2 cm. 
thick; tibrons /one .‘J cm., dividc‘d into three rini^s, one of which exhib- 
its a somewhat o]>en slrnctnre in ] ibices crossed by thin medullary rays 
and inclosed between walls or sheaths of harder material; medulla 13 
(un. in diameter and nearly circular, solid, tine-grained, and homogeneous 
in striictnre. 

The line s|)(‘('imen upon whieh the above descrii>tion is wholly based 
was jinrchased by me from ]\lr. Homer JMoorc in Hot Si>rings, ISonth 
Dakota, on August 22, iSbo, together with the two fragments above 
described, belonging to G. jvnnvyana, It consists of four ])ieees which 
belong together and Ibrm a very remarkable trunk, dillering greatly 
from any other I'rom the l>laek Hills or from any other section. 

1 iminired carefully into the history of these sjiecinnms and learned 
that some years before they had been found by a railroad employee 
named A. I>. Noble, who was no longer in that region, some two miles 
below Hot Springs in a (‘anyon or ravine whiidi makes into Fall Kivei' 
from the northeast. No further details could bo gathered, but as it 
is ( miles to lOvans’s tjuarry, whcu’c the true Dakota group is exposed, 
it is certain that the horizon must be in the Lower Or(‘taccous, and it 
is ])robably substantially the sanu‘. as that of all the other trunks. 

The four ])ieces or sections whiidi have b(*en immbored from 1 to 4, 
beginning with the basal one, may be brii‘lly described as follows: 

1. No. 1, wliich is considmably tiie largest in all respects, represents 
the true base, and swells out b(‘low to a diameter of over 40 cm. and 
a girth of nearly 412 cm. It is slightly elliptical, the minor axis of a 
ci(KSs sect ion being only 3.‘> cm., but i)art of this dilference is duo to the 
erosion of the armor on the broader sides. 

2. No. 2 is a shorter and smaller piece, but tits ])erfeetly upon the 
nj>per fracture of No. 1, whi(*h is sonn^what oblique. On one side a large 
(‘lliptical area has docay(‘d, t'orming a depression which reaches to the 
bottom of the leaf stalks. This depjession is about eipially divided 
between Nos. 1 and 2. 

3>. No. 3 is a much shoi ter pieci‘, the njqxn* tVactnro of which is vtuy 
obli(ine, so as to make it almost wedge shaped. The upper surface of 
No. 2 and the lower surface of No. 3 do not form a. ])erfect Joint. A 
thin slice, or a number of such ])ieces, have apparently scaled olf and 
are wanting. There is, however, abundant evidence of the general 
agr(‘ement of thi‘ two sections, and one decayed area extends across 
lh(‘ bri‘ak and r(‘api)ears on No. 3. 

4. No. 4, which is the uppermost section, (its j)erfectly upon No. 3. 
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Tlic fracture across tlic to]) is oblique in tlie o])])osite direction from 
tliat of tiie lower end, thus iiicn^asin^- the cuneiforniity of both sec- 
tions. When sii])cr])osed njion each other these two iqipcr sections 
lorin a sort of crook or liend in the trunk, so that the center of gravity 
falls considerably on one side and the u])])cr piece falls off unless 
supported. 

The trunk has evidently long Iain on one side or the other as deter- 
mined by the above-mentioned crook or bend and been subject to inucli 
erosion on the two exposed sides, while the other two sides have corre- 
spondingly escaped. Tiie result is that the leaf scars are dee])ly worn 
over inncli of the surface, while along the jirotected sides they are ]u*e- 
served or only irregularly broken down, leaving what look like jagged 
])rojcctions. 

The weight of the several jiieces is as follows: 



No. 1 
No. 2 
No. 2 
No. 1 



Kiloiir.’un.s. 

. . . 50. SO 

... 21.32 

. . . 17. 02 

. . . 18. 37 



Total 



107. 51 



Nothing at tdl Jipproaching this sjiccieswas found in the Yale collec- 
tion. 



CYCADEOIDEA NANA, new species. 



Trunks very small, syimnetrical, shoi*t-conical, laterally subcoiu- 
])ressed, 12 cm. high, 15 by 17 cm. in diameter, 4!) cm. in girth, dark 
colored, well silicilied, of inediuin hardness and speciiic gravity, 
unbrjinched, summit not de])ressed, terminal binl projecting from aj)cx; 
leal' bases ascending even the lowest ones, scars arranged in two series 
of spiral rows, those fro.m left to right making an angle of and 
those from right to left of 50"^ with the axis, very small, subrhombic, 
averaging 10 mm. wide by G mm. high, smaller near the summit, empty 
to considerable dc])th; ramentaceous interstices 1 to 3 mm. thick, firm 
in texture, usually consisting of three layers which may be regarded 
as a lining to eaeh of the adjacent scars with a thicker membrane 
between j reproductive oigaiis few, poorly defined, slightly projecting 
with irregular markings on their outer surfaces, ])robably for the most 
part immature- or abortive; armor 3 to 5 cm. thick; axis 8 cm. in diam- 
eter, somewhat clearly marked off from the armor but without clear 
boundaries between the cortical parenchyma and fibrous zone or 
between the latter and the medulla, so far as the single known speci- 
men shows without cutting. 

This s])ecies differs from all others in a number of characters besides 
i(s small size. The only specimen is No. 84 of the Yale collection, a 
small, almost ])erfect trunk weighing only 2.1)5 kg. At first glance it 
recalhal the (L py(fmaea of fhigland from the bias of Lyme Uegis, fig- 
uied by bindlcy and Hutton,' but on confronting the specimen with 
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that figure the clifiereuces are obvious. Except for its small size it 
might be compared to 6\ marijlandica from the Iron Ore Clays of Mary* 
laud, and of all the specimeus of that species it most resembles the 
fragment which Professor Fontaine designated as ^o. 2,^ and which I 
have described as Johns Hopkins Cycads, No. 3.‘^ That specimen, how- 
ever, has a large secondary axis, which with better, material might 
take it out of that species. 

Of all the forms from the Black Hills it most resembles in the char- 
acter of the scars, etc., some of the smaller branches of (7. marshknia^ 
in which these are considerably reduced in size. I have, therefore, had 
a faint suspicion, which I would not leave the subject without express- 
ing, that it might be one of these secondary axes or knots, as it were, 
wrenched from the larger trunk and found in an isolated position. 1 
have, with this thought in my mind, examined a great many such 
cases, but I can find none in which the fracture at the point of separa- 
tion at all resembled the base of this specimen, they all showing the 
break to have been due to some extraneous cause, whereas the base of 
this specimen is perfectly natural, not torn nor cracked, and shows the 
medulla at the center. Nevertheless, there is something a little 
anomalous in the way the armor surrounds the axis. 

The above arrangement of the sj)ecies of Gycadeoidea from the Black 
Hills is not wholly without method. It is true that there is no lineal 
arrangement that can be regarded as satisfactory, and yet there are 
decided affinities among the species. These affinities, however, arc 
shown in particular characters, and the same species may have some 
characters almost in common with two or more other species that are 
otherwise very ditferent. This is specially the case with branching 
species in which other characters resemble those of nnbraiiched species. 
For example, 6\ turrita^ except in its branching habit, is closely allied 
to 0 . mchridei^ which never branches j (7. marshiana, but for its branch- 
ing, would be nearly related to (7. colossal is; and C. wellsil may be 
almost regarded as an unbranched form of O', mhmekahtcnsis. 

In view of these and many other more subtle peculiarities, I have 
sought, since the arrangement must be lineal, to compromise in such a 
manner as to bring those species most akin as near together as ]jossi- 
ble, but it is clear that any arrangement would widely separate species 
that are similar in one respect or another. 

dacotevsis and (7. colossalis are obviously very closely allied species. 
C, wellsil can scarcely be said to form a transition from (7. colossalis to 
(7. minjiel'ahtcnsis^ but it resembles the former at least in the one fact 
of being simple. 0. ijuleherrima is somewhat close to (7. minnclcahtensis, 
C. vivatricnla can not be said to form a transition from G, xmlcherrima 
to (7. tnrrlta^ but it has considerable affinity to the former. (7. turrita 

' Potomac or Younger Mesozoic Flora, Mouogr. IJ. S. Gcol. Surv., 1890, XV, 192. 

2 Proc. Biol. Soc. AVasbmg ton, March 13, 1897, XI, p. 11. 
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is related to G, mhinclahfensis and C. puleherrima^ and from it to G, 
mebriddj as alrefidy remarked, the distance would be very small but 
for the branching habit of the foi iner. 

Between G. mchridei and G. viarshiana, however, there is scarcely 
any bond, and it might have been as well to place the latter immedi- 
ately after G. eolossalis. We virtually begin a new series here and 
jiass naturally through G, fnreata to G, volei and (7. paynei, (\ aspera 
closely resembles the last of these in external aspect, but the two 
anomalous characters noted clearly distinguish it from all others. It 
fits in here, however, and G. insoUta and G, oeeideniaUs belong to this 
same general group. 

G. jenneyana^ ( 7 . lugcns, G, formosoy G, sfHlweUiy and ( 7 . cxeclsa may 
also be said to form a group. The first and the last two constitute 
the only cylindrical forms known in America. The shape of the scars 
in G, ingenSy G. forinomy and G. stillwclli unite these three from that 
important point of view, while those of ( 7 . jennryana and ingeufi tend 
to approach each other. G. iwccha has little in common with any 
other species, and O. nana almost notliing. These two are therefore 
properly made to close the series. 



